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Preface 

Our  ot  thi-  major  .iLliDiis  nl  tin-  1971  Irnislatuic,  with  loiiK-lenii  siKiiincaiicf  for  thf  liiturt*  of 
till-  statf,  was  enactment  of  tin-  Mnntana  KiivirDiiineiital  Policy  Act  (MEPA). 

Ill  declaring  a  state  policy  lor  the  environment,  the  leKislatiire  asserted  the  importance  of  iisinK 
all  practicable  means  and  measures  ".  .  .  to  create  and  maintain  conditions  under  which  man  and 
nature  can  coi-.xist  in  pro<liictive  harmony."  Further,  the  leKislatiire  acceptetl  the  obiiKation  of  the 
state  to  use  iJI  pnicticable  means  to  ".  .  .  fulfill  the  responsibilities  of  each  K<-'ii<-'ritt><^n  as  trustee 
of  the  environment  for  succeetlinj^  generations." 

To  implement  MKP.A,  a  li-mcmber  Environmental  (Quality  (Council  (E<.)C)  was  created  and  funded. 
The  council  functions  as  an  ami  of  the  legislature,  with  public  particiiJatioii  and  executive  branch 
liaison.  This  stnicture  is  unique  in  the  United  States  and  is  of  major  imi>ortance  in  the  council's 
lonn-temi  success.  The  diversity  of  council  membershii)  assures  that  a  broad  i>erspective  will  Im?  main- 
tained in  carrying  out  its  assi^iied  functions. 

The  Eye  is  not  a  regulator)'  agency.  It  is  not  an  environmental  control  agency.  Responsibility 
for  these  functions  lies  with  various  existing  agencies  in  the  executive  branch  of  state  government. 
Instead,  the  council's  role  is  to  anticipate  environmental  problems,  analyze  their  root  causes,  perceive 
alternatives,  and  recommend  preventive  action. 

It  is  a  basic  ecological  insight  that  all  environmental  problems  are  interwoven,  interrelated,  and 
interacting.  No  project,  no  action  by  state  government,  has  only  a  single  consequence.  However,  most 
state  agencies  are  responsbile  for  only  a  single  primary  mission.  There  has  been  a  continuing  need 
for  a  systematic  way  to  deal  with  complex  problems  that  cut  across  the  responsibilities  of  several 
agencies. 

The  EQC  has  an  important  role  in  maintaining  a  policy  overview  of  state  programs  with  environmen- 
tal consequences  to  assure  that  state  environmental  policy  is  consistently  observed.  It  also  fulHlls 
the  urgent  need  for  a  mechanism  within  state  government  to  better  coordinate  and  integrate  the  various 
environmental  programs  of  state  agencies  already  in  existence.  In  the  past,  environmental  problems 
have  often  been  dealt  with  in  a  piecemeal  manner  because  of  the  lack  of  such  a  mechanism.  The 
Coal  Task  Force,  recommended  by  the  council  and  implemented  by  the  governor,  illustrates  the  council's 
coordinating,  integrating  role. 

.\  principle  tool  of  the  EQC  in  implementing  MEPA  is  the  environmental  impact  statement.  This 
is,  in  effect,  a  basic  reform  in  state  decision-making  that  opens  to  public  scrutiny  and  participation 
a  wide  range  of  state  activities  with  significant  environmental  consequences.  By  providing  public 
visibility  in  the  decision-making  process,  it  promotes  citizen  participation  in  vital  decisions  that  will 
have  lasting  impact  on  the  lives  of  Montana  people. 

The  objective  of  the  council  is  to  build  up  the  environmental  judgment  of  state  agencies  rather 
than  to  substitute  its  own.  The  requirements  of  an  impact  statement  elevate  environmentiil  considerations 
to  parity  with  economic  and  technical  considerations.  Each  agenc\'  is  then  responsible  for  making 
its  own  balancing  analysis  after  full  disclosure  of  the  consequences  involved  in  its  decision.  In  essence, 
the  environmental  impact  statement  process  establishes  systematic  planning  procedures  to  be  observed 
by  all  state  agencies  in  the  interest  of  the  long-tenn  welfare  of  Montanans. 

The  Environmental  Quality  Council  began  its  operations  on  September  1,  1971  with  the  hiring 
of  Fletcher  E.  Newby  as  executive  director.  As  demonstrated  by  the  following  report,  the  accomplish- 
ments of  Mr.  Newby  and  his  small  staff  within  the  span  of  a  single  year  are  impressive.  The  council 
has  been  fortunate  in  the  dedication  of  its  members.  Their  contributions  and  wise  counsel  in  making 
the  difficult  decisions  of  the  EQC's  startup  phase  will  be  of  lasting  value. 

In  the  years  to  come,  I  believe  the  people  of  Montana  will  increasingly  recogiii/e  the  milestone 
action  of  the  1971  legislature  in  enacting  the  Montana  En\ironmental  Polic>-  Act  and  the  enduring 
benefit  to  the  well-being  of  Montanans  made  possible  by  this  action.  On  Ix-half  ol  the  council,  I 
wish  to  express  our  appreciation  for  the  opportmiity  to  serve  during  this  formative  iH-riod. 


Representative  George  Darrow 

C/ujinn<ifi 

£ri(  ir(»n"UMr<i/  {hiiilily  Cotiucil 
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Introduction 

The  Fifit  Annual  Environmental  Qualitv'  Report  by  the  Environmental  (^ualit>'  Council  documents 
the  basis  lor  broad  public  concern  about  problems  oi'environmental  quality.  The  Montaita  Environmental 
Policy  Act.  which  established  the  council,  became  law  on  March  9,  1971.  The  act  expressly  instructs 
the  executive  director  and  staff  to  carr>  out  a  wide  variety  of  duties  and  functions; 

Gather   timely    and    authoritative    informa-  .Make  and  furnish  studies,  reports,  and 

tiun —  recommendations   as   the    leKi'>lature 

requests  — 

Review  and  appraise  programs  and  activities 

of  state  agencies  —  .Analyze  leKlslatise  proposals  — 

Develop  and  recommend  policies  —  Consult  with  and  assist  le|{islaturs  — 

Conduct  investiKatiuns,  studies,  surveys,  SuKKest  letpslaliun  — 

research,  and  analyses  — 

Document  and  define  changes  in  the  natural 
environment  — 


Transmit  to  the  governor,  ienislatiirc,  ami  piiblii  an  annual  report  containing: 

The  status  and  condition  of  the  major  \    review    of  agency    programs    and    activ- 

environmental  classes  —  ities — 

Current  and  foreseeable  em  ironmental  A  program  for  remedying  deficiencies  of 

trends  —  existing  programs  with  recommendations 

for  legislation 

The  adequacy  of  available  natural  resources 
for  future  use  — 


The  report  descril)es  baseline  conditions  of  Montana  environments,  identifies  problems,  reviews 
agency  environmental  programs,  and  makes  recommendations.  In  most  instances,  identification  of 
trends  in  environmental  conditions  must  necessarily  await  the  accumulation  of  more  infonnation. 

The  diverse  environments  of  Montana  are  ecological  systems  of  air,  water,  land,  energy,  and 
life  interliKking  with  socioeconomic  systems  to  phkIucc  the  cultural  landscapes  (land  use)  of  the 
state.  Environmental  regions  proposed  in  the  report  reflect  this  diversity;  each  consists  of  a  unique 
composite  of  interrelating  systems;  each  has  a  special  combination  of  environmental  problems.  Natural 
resources,  which  overlap  regional  boundaries,  are  identified  aiid  their  adequacs  for  fulfilling  needs 
is  discussed. 

Man  in  the  Slontana  environment  is  continually  making  decisions  and  undertaking  actions  that 
impinge  up<in  ecological  systems.  The  environmental  impacts  of  these  activities,  and  the  conditions 
arising  from  them,  are  described  for  each  region. 

Man  also  makes  tlecisions  in  his  p<ilitical  and  economic  pnx-esses  that  an-  efforts  to  prevent. 
abate,i)rm(Klify  the  undesirable  conse<iueiues  of  such  actions.. \mong  these  efiorts  is  recent  environmen- 
tal legisKition  that  recognizes,  for  the  first  time  in  Montana  history,  the  dejx-ndency  of  man  upon 
his  Iffe  supp<»rt  systems.  This  legislation  is  reviewed,  as  are  envimiimental  protection  efforts  of  private 
citizens.  Segments  of  Montana  iiulustrv  have  also  supplied  information  in  this  context. 

The  activities  of  the  Envinmnutit.il  (.)uality  Council  in  its  short  life  are  presented.  Implementation 
of  the  environmental  im|wct  statement  requirements  of  the  Montana  Environmental  Policy  .\ct  gives 
state  agencies  an  effective  tool  for  onlerly  decision-making  and  planning,  .it  the  same  time  it  provides 
an  avenue  for  consfnictive  input  from  other  agencies  .md  file  public.   In  .iddition  to  administering 


thi*  t'ovironmentiil  impact  prot-ediirf,  tin-  F.nvironiiu'ntal  (.)iialit>-  Council  is  instnictcd  liy  the  act  to 
rcvifw  and  appraise  state  a({oiK\  programs  that  alU-ct  llu*  cMivininnicnt.  Appraisals  of  sevt-ral  aKC-ncies 
arc  incltidfd 

On  its  own  initiatnc  or  at  the  riuiiicst  ot  prnatc-  liti/cns,  or^iani/.ations,  anciiiirs,  or  Icijislators, 
the  Envininnu-nfal  (,)iiality  C^xnicil  uses  its  inveslinativf  powers  to  promote  compliance  witli  tlie 
act  or  to  disseminate  information  on  eiivinmmental  prolilems.  The  re|X)rt  describes  the  role  of  the 
council  as  environmental  advocate  and  includes  special  studies  conducted  by  the  staff. 

Much  has  heen  learnetl  about  the  Montana  enviromnent  since  activation  of  the  council  stalf  on 
SeptemlK'r  1,  1971.  It  is  now  possible  to  make  a  number  of  recommendations  for  new  and  improved 
legislation,  proKrams,  and  policies. 

The  First  .Annual  Kn\  ironmental  (,)ualify  Report  is  ofiered  as  a  bef{innin){  upon  which  succeedinK 
reports  will  builil.  Although  it  touches  primariK'  upon  major  conditions  resulting  from  the  interaction 
of  human  activities  with  physical  and  biological  surroundings,  many  additional  opportunities  for  inves- 
tiuation  have  been  iilentified.  Future  reports  will  consiiler  current  issues  in  greater  detail  and  will 
explore  others  not  covereil  in  this  publication. 

Fletcher  E.  Newby 
Executive  Director 
Environmental  Quality  Council 
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Introduction 


Our  present  huituiii  environment  is  the  result  of  man's  modifi- 
cation of  the  natural  enviromnent.  Both  the  natural  and  the  modi- 
fied vary  from  place  to  place  in  Montana,  as  elsewhere  in  the  world. 
This  spatial  variation  is  not  haphazard.  A  particular  kind  of  en- 
vironment is  usually  associated  with  other  kinds  in  such  a  way  as 
to  form  a  distinctive  combination;  for  example,  wheatfields,  fal- 
low fields,  short-grass  rangeland,  and  irrigated  valleys  in  north- 
eastern Montana.  Such  combinations  of  environments  tend  to  recur 
throughout  a  broad  area  and  thereby  form  an  environmental  region 
that  differs  sharply  from  neighboring  regions. 

We  actually  have  two  Montanas  -  Rocky  Mountain  Montana  to  the 
west  and  Great  Plains  Montana  to  the  east.  The  first  is  a  land 
of  high  mountains  and  deep  valleys,  green  forests  and  sparkling 
waters,  logging  and  sawmills,  mines  and  smelters,  pocketed  ir- 
rigation and  mountain  grazing,  spectacular  alpine  scenery,  and 
nationally  renowned  parks  and  wilderness  areas.  The  second  is  a 
vast  expanse  of  plateaus  and  hills,  plains  and  grasslands, 
yellow  wheatfields  and  brown  fallow  strips,  coal  mines,  oil  wells, 
petroleum  refineries,  and  widely  spaced  rivers  flowing  from  the 
Rockies  through  rich  cottonwood  bottomlands  and  rugged  breaks. 

The  boundary  between  the  two  Montanas  is  the  eastern  foot  of 

the  Rockies  and  is  indicated  by  the  distinct  color  change  on  the  map  (Figure 

1).  These  two  major  sectors  of  Montana  are  sharjAy  different  human 

environments.  Moreover,  each  of  the  two  contains  pronounced 

environmental  contrasts  within  itself.  These  contrasts  -  between 

sectors  and  within  sectors  -  give  rise  to  the  seven  regions  shown 

in  Figure  1,  regions  which  form  the  basis  for  our  descriptions, 

analyses,  and  comparisons  of  the  Montana  environment. 
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Glacial:  This  uppermost  zone  is  represented  In  pt-rma- 
nent  snow  and  fxistiii^  gliii-iers.  such  as  those  of  Glacier 
National  Park  and  the  Mission  Raiixe. 


Sub|i;lacial:  The  suhglacial  zone  has  neither  pennanent 
snow  ni»r  appreciable  vegetation.  Here  glociation  has  pro- 
duced bedriK-k  escarpments,  sharpls  pointed  horns,  saw- 
like crestlines  between  the  honis,  steep  cirque  walls,  and 
coarse  rock  debris.  The  wind  is  exceedingU  violent 
around  the  peaks. 


The  Rocky  Mountain  sector  is  made  up  of  mountain  ranges 
generally  trending  north-south  or  northwest-southeast  and 
commonly  separated  from  the  flat  valley  floors  by  an  inter- 
vening belt  of  foothills  or  benchlands.  This  sector  of  the 
state  has  three  environmental  regions  —  the  Columbia 
Rockies,  the  Yellowstone  RiK'kies,  and  the  Broad  Valley 
Rockies. 

Like  all  nioimtainous  ureas,  Rocks  Mountain  Montana  is 
three-dimensional.  The  vertical  dimension  is  often  the 
dominant  one,  and  most  of  the  land  is  in  steep  slopes. 
.\  brief  review  of  the  vertical  aspects  of  environment  is 
a  necessary  background  for  more  detailed  descriptions 
of  the  three  environmental  regions  of  the  Rocky  Mountain 
sector. 

Altitudinal  Zones 

111  luiiiiiii.iuiiMis  .mas,  climate,  vegetation,  and  soils  are 
.irr.iMklcd  111  .(llitudinal  zones.  From  the  bottom  to  the  top 
of  a  iiiuuiitain  range,  atmospheric  comlitions  become  prog- 
ressively cooler,  windier,  and  more  luimiil.  These  altitud- 
inal zones  are  shown  in  Figure  2.  In  addition  to  elevation, 
the  boundaries  between  zones  are  influi-iiced  b>  slope, 
.ispect,  aiul  latitude. 

rlie  climat«-  and  general  types  of  vegetation  and  soils  in 
.my  given  zone  are  v  er>  much  the  same  from  one  mountain 
range  to  another.  In  Montana  all  of  the  zones  have  colil 
wiiit«Ts.  the  seventy  of  the  winter  anil  the  .tmoiint  of  snow- 
increasing  from  the  lower  to  the  upper  zones.  The  three 
lower  zones  —  the  semiarid  stepiH-.  the  siibhtimid  prairie 
p.irkland,  and  the  humid  mont.me  —  have  wann  summers. 


Alpine  tundra:  The  slopes  of  this  zone  are  covered  by 
alpine  grasses,  low  shrubs,  and  wildflowers.  The  soil  is 
thin,  r(Kky,  and  intersiH*rsed  with  maiiv  rock  outcrops. 
The  climate  is  too  severe  for  tree  growth;  summer  freezes 
are  common;  and  winds  are  usually  strong.  The  tundra 
environment  is  fragile  and  easily  deteriorated  b>'  exces- 
sive grazing,  recreational  use,  or  construction. 

Subalpine  forest:  This  zone  is  below  timberline  and  con- 
tains dense  or  park-like  stands  of  whitebark  pine,  linil>er 
pine,  Engelmann  spruce,  and  subalpine  fir.  It  is  the  zone 
of  greatest  winter  snow  accumulation  and  is  therefore  the 
most  important  in  terms  of  water  supply.  Occasional 
summer  frosts  exclude  most  agricultural  crops. 


Montane  forest:  .\lso  a  belt  of  coniferous  forest,  the  m<m- 
tane  zone  is  wanner,  less  humid,  and  less  snowy  thi»n  the 
subalpine.  Midsummer  frosts  are  rare.  Where  slope  .uid 
soils  pemiit,  hartly  agricultural  crops  may  be  grown.  The 
montane  and  lower  subalpine  forests  are  the  most  impor- 
tant for  comnu-rcial  timlH-r  production. 

Subhumid  prairie  parkland:  This  l(M)thills  zone  is  situated 
between  the  \alle>  floors  and  the  mountain  slopes.  The 
climate  is  humid,  but  less  so  than  that  of  the  montane 
forest.  Because  average  water  surplus  is  slight,  the  zone 
is  not  important  in  ninoffor  water  supply. 

Prairie  parkland  is  characterized  by  prairie  bunchgrass. 
savanna,  and  patches  of  forest.  It  provides  the  Ix-st  nonir- 
rigated  grazing  land  in  Montana,  and  dryland  fanning  is 
successful  on  the  smo<ither  l>enches. 
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Sciiiiarid  Ntc'ppc:  II if  ilimutt-  ot  tlu-  stt-pin-  /imi-  is  iir\' 
but  not  ariil.  ami  lli«-  iiatiiial  \  t-nt-tatiiHi  is  sliort  l)uiicli«rass 
or,  III  a  Irw  \allf\s,  sanflinisli  anil  Imiiilinrass.  Siiici-  lilt- 
stepjM*  /Diu-  has  a  larKt-  watt-r  tlfruii-ncy  aiul  in>  siiri>I»s, 
it  is  iiisiKiiirKaiit  in  niiiofV  uiiil  water  supply.  Too  (Jr\' 
for  I'ori'st  growth  and  lor  most  agricultural  crops.  It  is  tin- 
zono  ill  which  most  irri>{atccl  farmiiiK  takfs  place. 

FUxKipluin:  The  floiKlplain  forests  may  he  visuuli/cil  is 
aiuitlicr  altitiuliiial  /one  helow  the  others.  It  is  not  the 
luinii(lit\  i>l  the  anihu-iit  climate  that  supports  these  forests 
but  rather  the  hinh  water  table,  seasonal  inuiidatioiis,  aiul 
generally  moist  soil  coiulitioiis.  Floodplain  forests  are 
comp»)sed  primarily  of  cottonwood  ami,  in  western  Mon- 
tana, poiulerosa  pine.  In  higher  valleys,  such  as  the  Big 
Hole,  tlotHlplain  trees  are  absent  and  streams  are  bordered 
by  thickets  of  willow  and  alder.  Floodplains  are  suitable 
for  recreation  and,  when  cleared,  for  auricultural  use,  but 
because  of  the  flood  hazard,  not  for  settlement. 

Horizontal  Arrangement  of  Landtorms  and 
Precipitation 

The  spacing  "f  the  mountain  ranges  and  the  horizontal 
distribution  of  precipitation  are  the  key  factors  that  give 
rise  to  the  three  environmental  regions  of  Rocky  Mountain 
Montana.  The  Columbia  Rockies  has  \er>-  humid,  severely 
glaciated  mountains  and  narrow,  moist  valleys.  The  Yel- 
lowstone Rockies  has  fairK  humid,  heavily  glaciated 
mountains  and  narrow,  fairly  dry  valleys.  The  Broad  Val- 
ley Rockies  has  less  humid,  less  e.xtensively  glaciated 
mountains  and  broad,  dry  valleys.  The  boundaries 
between  the  Rocky  Mountain  Montana  regions  have  been 
drawn  on  the  basis  of  these  factors. 


OIUmDIQ  rOCKBS 


The  Columbia  Rockies  is  a  water  supply,  timber  supply, 
recreation  region.  It  is  here  that  the  glacial  and  subglacial 
zones  are  best  developed  and  most  conspicuous  in  Mon- 
tana. \  majority  of  the  existing  glaciers,  permanent  snow- 
fields,  and  subglacial  topography  of  the  state  is  in  this 
region.  This  northwestern  area  is  also  the  most  humid 
of  the  seven  environmental  regions  of  Montana,  with  the 
state's  most  abundant  lakes  and  streams  and  most  dense, 
diversified,  and  luxuriant  forests. 

Forest  types  in  the  Columbia  Rockies  can  best  be 
described  relative  to  the  altitudinal  zones  outlined  earlier. 
M  timberline.  whitebark  and  limber  pine  often  form  park- 
lands,  occasionally  intermingled  with  the  rare  subalpine 
larch.  In  a  few  areas,  such  as  the  Cabinet  Mountains, 
stands  of  mountain  hemlock  occur  in  the  upper  part  of 
the  subalpine  zone.  In  the  lower  part,  subalpine  fir  and 


Kiigi-liiiaim  spriiie  are  the  stable  or  climax  tyiH-.  Serai 
loresls  ol  lodgepole  pine  ami  western  larch  exist  in  some 
areas  where  the  fir-spnici-  forest  has  been  removed  by 
fire  or  logging 

III  the  montane  /one  iil  the  ( idliiiiibia  Rockies,  the  i  liiiiax 
l\pi-s  are  western  red  cedar  and  western  hemliH-k  in  the 
must  humid  situations,  Douglas-fir  in  the  least  humid, 
.111(1  grand  iir  in  the  iiitennediate.  When  cut  or  burned, 
the  ci-ilar-henilock  and  grand  Iir  types  are  generally 
replaced  by  western  larch,  western  white  pine,  Douglas- 
fir,  or  pomlerosa  pine. 

Most  of  the  \  alle>  bottoms  of  this  region  are  in  the  montane 
zone  and  were  foniierly  forested,  .\lthough  sections  of 
the  valley  floors  have  been  cleared  for  settlement  and 
agriculture,  they  can  support  forests  of  Douglas-fir  or  i)on- 
derosa  pine.  ()nl>  the  siimn  slopes  in  the  least  humid 
valleys,  such  as  the  Clark  Fork  Valley  near  Fenna.  tall 
111  the  subhumid  prairie  parkland  zone. 

This  region  was  the  most  extensively  glaciated  of  RiK'ky 
Mountain  Montana;  till  plains  and  numerous  moraines 
occur  in  valley  bottoms,  and  many  foothills  are  lateral 
and  temiinal  moraines. 

The  Columbia  Rockies  is  the  most  important  timber- 
producing  region  of  Montana  and,  because  of  its  volumin- 
ous water  suppK'.  is  also  the  state's  most  important  region 
for  h>droelectric  power  production.  It  contains  four  of 
the  five  largest  dams  in  the  state  in  terms  of  power  capac- 
ity, and  supplies  the  water  that  produces  power  at  Kerr 
Dam,  the  sixth  largest. 


The  magnificent  mountains  of  the  Columbia  Rockies  make 
it  e.xceedingly  attractive  for  tourism  and  all  manner  df 
outdoor  leisure-time  uses:  its  parks  and  wilderness  areas, 
its  many  lakes,  reservoirs,  and  streams,  its  relativelv  cool 
summers  and  heavy  winter  snows,  are  the  basis  for  a  var- 
iegated year-round  recreational  resource  of  exceptional 
<iualit>'. 

None  of  these  principal  economic  activities  supports  much 
population,  however,  and  the  region  as  a  whole  remains 
sparseK'  settled.  Man\-  of  the  tourist  centers  that  serve 
the  Columbia  Rockies  (Whitefish,  Kalispell,  Poison.  Mis- 
soula, Hamilton,  Browning,  etc.).  are  in  adjacent  regions, 
and  most  of  its  logs  arc  sawed  elsewhere,  in  either  .Mon- 
tana's Broad  Valley  Rockies  or  in  Idaho.  Libb\  (population 
about  4,000)  is  the  largest  town  and  principal  sawmilling 
center  of  the  Columbia  Rockies.  Wood  priK-essing  is  the 
region's  only  significant  manufacturing  industrv'.  and  it 
is  less  important  here,  in  terms  of  total  production,  than 
in  the  Broad  \'alle>  Rockies.  The  major  wood  prtxlucts 
centers  aside  from  l,ibb>  are  Eureka,  Plains,  Thompson 
Falls,  and  Superior.  \'irtually  all  Columbia  Rockies  towns 
are  either  sawmilling  centers,  such  as  those  named,  recrea- 
tion towns,  such  as  West  Glacier  and  Coram,  or  transporta- 
tion service  centers,  such  as  Paradise  and  St.  Regis.  Since 
the  scant  population  is  concentrated  in  linear  stnps  in 
the  narrow  valley  bottoms,  it  is  generally  iiiiite  tleiise  in 
the  settled  areas. 


e  OA/stone  rockies 


.> 


Here  alsu  is  a  region  of  water  suppl> ,  timber  supply,  and 
recreation.  Attain  like  the  Columbia  Rockies,  it  has  hi^h 
mountains  and  narrow  valleys.  (The  one  exception  is 
Paradise  Valley,  from  Livingston  to  Gardiner  on  the  upix-r 
Yellowstone  River,  which  is  similar  to  the  wide,  dr>  val- 
leys of  the  Broad  Valley  Rockies.)  Four  mountain  ranges 
trending  more  or  less  north-south  make  up  most  of  the 
Yellowstone  Rockies.  From  east  to  west  these  are  the  Bear- 
tooth,  Absaroka,  Gallatin,  and  Madison. 

The  alpine  tundra  and  subulacial  zones  of  the  region  are 
similar  to  those  (jf  the  Columbia  RiK-kies.  The  glacial  zone 
is  represented  only  by  small  remnants,  such  as 
Grasshopper  Glacier  in  the  Bearfooth. 

The  Yellowstone  Rockies  differs  from  the  Columbia 
Rockies  in  having  less  humid  conditions,  a  less  diverse 
and  luxuriant  forest  cover,  and  a  much  less  important 
wood-processing  industry.  (Most  of  the  logs  from  this 
region  are  used  outside,  in  sawmills  at  Livingston,  Boze- 
man,  and  Belgrade.)  .\lthough  lower  precipitation,  com- 
pared to  the  Columbia  Rockies,  residts  in  a  less  abundant 
water  supply,  the  region  is  nonetheless  of  great  impor- 
tance in  this  respect,  providing  much  of  the  water  in  the 
Yellowstone  River  and  some  of  that  in  the  Missouri. 

In  the  forests  of  the  Yellowstone  Rockies,  cedar,  hemlock, 
grand  fir,  svhite  pine,  and  larch  are  entirely  absent. 
Douglas-fir  forest  is  the  climxx  tyiH-  throughout  the  nu)n- 
tane  zone,  although,  as  a  result  of  fires  and  logging,  much 
of  this  zone  is  now  occupied  by  lodgepole  pine.  The  subal- 
pine  zone  is  dominated  by  siibalpine  fir  and  Engelmann 
spruce,  with  hxigepole  pine  as  the  principal  serai  type. 

The  Yellowstone  RtK'kies  is  even  more  sparsely  populated 
than  the  C^)lumbia  Rockies.  The  largest  towns  are  Gar- 
diner and  West  Yellowstone.  Each  has  about  HOO 
population,  both  are  entrance  points  to  Yellowstone 
National  Park  and  have  a  recreation  service  function.  West 
Yellowstone  is,  in  addition,  a  minor  logging  and  sawmil- 
ling  center.  The  only  other  appreciable  population  is  in 
the  agricultural  Par.ulis«-  \'alles 

The  spectacular  riiggetl  peaks,  heavily  forested  slopes, 
ami  abundant  svati-r  give  the  Yellowstone  Rockies  great 
recreation  .ippcal.  The  region  englobes  the  Montana  sec- 
tor of  YelTfisvsfone  National  Park  and  three  stunningK 
beautiful  pnmitive  area.s  —  the  Beartooth,  the  .^bsiimka, 
and  the  .Spanish  Peaks  The  Yellowstone  Rockies  shares 
with  the  C^iliimbia  RiK'kies  a  wildlife  value  of  siH'cial 
importance:  most  of  the  grizzly  bear  in  Montana  are  con- 
fined to  these  two  regions. 


roaa  vpiiey 
rcxkies 


The  Broad  \'alley  region  of  Montana,  and  its  extensior 
in  adjacent  northeastern  Idaho,  is  aii  exceedingly  rare  t\  jx 
of  landscape  in  North  America.  Its  balance  of  w  ater  supply 
forestland,  grassy  rangeland,  irrigable  land,  and 
mineralized  rock  is  to  be  found  almost  nowhere  el" 
Bc-cause  of  this  combination  of  features,  the  Broad  N'all' 
Rockies  is  the  most  heavily  populated  area  of  the  ent: 
Rocky  .Mountain  system.  Nfontana  is  the  only  Roi  . 
Mountain  state  or  province  having  its  capitol,  its  m,iii. 
universities,  several  of  its  principal  tow  ns  and  cities,  am 
much  of  its  maiiiifai  tuniii!  imliistrv  vv  ittiiii  the  moiintaii 
chain. 

The  geographic  basis  of  ifie  uniijue  environment  of  th< 
Broad  N'alley  Rockies  is  its  topography  —  wfiich  geog 
raphers  call  open  mountains  —  coupled  witli  heavv  !)u 
not  excessive  precipitation  in  the  mountain  ranges.  (It 
open  mountains  the  vallev'  lM>ttoins  ocxupv  20  to  ,50  ix-r 
cent  of  the  area.  In  mountains  with  narrovv  vallev  s.  a 
in  the  Columbia  Rockies,  tlie  vallev  bottoms  acxxnint  fo 
less  than  20  percent  of  the  surface.  In  basin-and-rang( 
topography,  as  in  Nevada,  the  basins  occupy  50  to  75  i>er 
cent.) 

Compared  to  mountains  with  narrow  vallevs,  the  broac 
valleys  of  open  mountains  provide  more  aral)le.  imealili 
land  and  the  unirrigate<l  portions  of  the  vallev-  fl" 
the  grassv   foothills  provide  mon-  gr.izing.  Com; 
basin-and-raiige  topographs,  the  more  iloselv    ,,..,,  ,  . 
ranges  of  open  mountains  supply  more  water  and  timlK-i 
Because  of  its  open  mountain  pattern,  the  Broad  \'allt' 
RcK'kies  has  a  complex  economv   consisting  of  imgal' 
fanning,  livestock  ranching,  timber  pro<iuction.  w(x>d  pi 
cessing.  water  supply,  and  recreation.  To  this  must  !•< 
addetl  mining  and  a.ssQciated  metallurgy  . 

The  Broad  Valley  Rockies  rise  from  the  steppe  zone  t< 

the  subgl.icial  zone.  The  glacial  zone  is  virt  "  '  • 
The  sul>glacial  is  conspicuous  on  some  of  th' 

severely  glaciated  mountains,  such  as  tl.t     ; 

Range.  Several  of  the  higher  mountain  ranges  have  ai 
extensive  alpine  tundra. 

The  subalpine  and  montane  zones  are  similar lu  the  corrr* 
ixinding  zones  in  the  Yellowstone  Rockies.  Sulvtipine  i 
and  Kngelmann  spnice  are  the  stable  tx-pe  in  the  low 
subalpine.  .uid  Doublas-fir  is  the  climax  in  most  of  ( 
montane,  with  liHlgeixiIe  pine  a  common  serai  t>  jx- 
Inith  zones    However,  tlie  montane  forest  in  th>-   M' 
\'allev  region  is  genendly  less  luxunant  llian  in  '■'. 
lowstone  region,  and  ixmderosa  pine  is  much  mm' 
dant  as  a  serai  tvpo  on  cutover  and  Ininied-ovcr  Oo\ . . 
sites.  The  mountainsides  have  been  scarred  bv  ro.<' : 


in>j  .tiiil  iniiiiiiK  o|UM.itiiiiis,  thr  liirrsts  ha\  i-  Ik-cii  urt-atls 
inoilint'd  by  lo)(KiiiK  uiid  niun-causf  il  fires;  unci  the  utult-r- 
stor\'  ol  the  less  dense  forests  has  hee"n  trunstonned  liy 
cattle  Krazinu.  As  a  result,  serai  stands  ul  lodKepole  pine, 
poiidenisa  pine,  and,  in  a  lew  areas,  western  lureli  are 
njuc'h  more  prevalent  today  than  oriKinallv . 

Suhhuniid  prairie  parkland  is  extensive  in  tins  rt-Kion, 
whereas  it  is  uniniporlani  or  ,ii)sent  in  the  two  other 
regions  ot  Koek\  Mounl.iin  Montana.  Nearly  all  ol  the 
broad  \alle>  s  have  remnants  ofbasin-nil  sediments,  which 
present  themselves  as  foothills  or  henchlands.  Prairie 
parkland  occupies  most  of  these  foothills  and  benches, 
extends  some  distance  up  the  mountain  slopes  on  sunny 
exposures,  and  sometimes  tlescends  onto  the  valley  floors. 
Dryland  tanning  is  practiced  on  the  smooth  surfaces  of 
the  benches,  especially  in  the  Helena,  Townsend,  and 
lower  Gallatin  \'alleys.  The  remainiler  of  the  land  in  this 
zone  has  been  grazed  since  early  settlement,  and  the 
climax  perennial  grasses  have  to  a  considerable  extent 
been  replaceil  1)\-  unprotluctive  annual  grasses  and  \\  eccK 
species. 

Much  ol  the  zone's  ponderusa  pine  has  been  cut  for 
lumber,  and  tree  regeneration,  under  intensive  grazing 
and  sometimes  burning,  has  been  slow.  Almost  all  of  the 
mountain  slopes  are  in  national  forests.  The  partially 
wooded  toothills  are  attractive  land  for  recreational  and 
residential  de\elopment.  Summer  cabins  and  country 
homes  are  proliferating  in  the  prairie  parkland  zone,  espe- 
cially within  commuting  distance  of  the  major  cities  and 
towns. 

.\U)st  ot  the  region's  settlement  and  \irtually  all  of  its 
irrigated  farming  are  in  the  steppe  and  floodplain  zones. 
The  natural  vegetation  types  of  the  semiarid  steppe  were 
bluebunch  wheatgrass  in  most  of  the  valley  s  and  this  plus 
sagebrush  in  the  Big  Hole,  Beaverhead,  Centennial, 
Shields,  and  Smith  River  \'alle\s.  The  steppe  zone 
occupies  the  valley  terraces,  the  lower  benches,  and,  in 
some  of  the  driest  valleys,  the  foothills  and  lower  mountain 
slopes.  The  steppe  grasslands  have  been  modified  by  graz- 
ing, perhaps  even  more  than  have  the  prairie  parklands. 
Sagebrush,  other  shrubs,  annual  grasses,  and  weedy  plants 
have  increased  at  the  expense  of  the  perennial 
bunchgrasses. 

Seepage  from  irrigated  fields  on  the  floodplains  and  ter- 
races has  created  additional  sloughs  and  marshes  in  the 
low-lying  areas.  .Many  of  the  floodplain  forests  have  been 
cleared  for  agriculture  and  settlement.  The  ponderosa 
pine  has  been  cut  from  most  of  those  that  remain,  leaving 
black  Cottonwood  alone  as  the  floodplain  dominant. 
Extensive  areas  in  the  valley  bottoms  are  occupied  by 
man-made  land,  such  as  the  Berkeley  Pit  and  mine  dumps 
at  Butte,  the  smelter  refuse  and  settling  ponds  in  the  Deer 
L<xige  Valley  near  Anaconda,  and  the  dredge  tailings  in 
■Alder  Culch. 


The  urban-industrial  environment  is  a  major  feature  of 
the  Broad  N'alley  RcK-kies.  Approximately  one-third  of  idl 
Montanans  live  in  the  four  metropolitan  areas  of  the  state: 


Billings,  Ciuat  Kails,  Missoula,  and  Butte.  The  last  two 
are  in  the  Broad  N'alles  Hinkies.  (Jl  the  N  major  cities 
anil  towns  in  Montana  (the  1 2  regional  traile  centers  recog- 
ni/.rd  by  the  Department  <if  Planning  and  Economic 
Development,  plus  .\naconda  and  Livingston),  seven  are 
located  in  this  region,  .\inongthe  principal  mamifacdiring 
industric-s  .ire  the  metallurgical  complexes  at  .\naconda 
.111(1  Kast  Kelena,  the  alumiiiuiii  plant  at  Columbia  Falls, 
(lie  pliospliale  and  phosphorus  plants  at  C^arrison  and 
SiK  er  Bo\v ,  the  talc  plants  at  Three  Forks  and  near  Dillon, 
the  pulp  .ind  pai)er  mill  and  other  wood-processing 
indiistric-s  at  Missoula,  and  the  sawmills  lA  other  wo(kI 
products  centers  such  as  Kalispell,  P<ilson,  Darl)\',  Boze- 
inan,  Belgrade,  Livingston,  and  White  Sulphur  Springs. 

Missoula  is  in  the  eastern  end  of  the  .Missoula  N'alley. 
From  the  central  business  district  and  older  residential 


and  industrial  areas  that  straddle  the  Clark  Fork  at  the 
mouth  of  Hellgate  Canyon,  suburban  tentacles  extend  up 
the  Rattlesnake  and  Pattee  Creek  \'alle\s  to  the  north 
and  southeast,  onto  the  foothills  to  the  south,  and  across 
the  flat  outwash  terraces  and  floodplains  to  the  southwest, 
west,  and  northwest.  Missoula  is  a  rapidly  growing  city , 
and  serious  urban  deterioration  is  noticeable  only  in  the 
northwestern  part  of  the  central  business  district  and  the 
older  residential  areas  adjacent  to  it.  With  its  suburban 
population  and  the  nearby  satellite  villages  of  East  Mis- 
soula, Milltown,  Bonner,  Lolo,  and  Frenchtown,  met- 
ropolitan Missoula  has  a  population  of  about  45,000. 

Butte  lies  just  west  of  the  Continental  Divide  at  about 
the  midpoint  of  the  Broad  \'alley  RiK-kies.  Its  old  down- 
town is  on  the  side  of  "The  Hill"  only  a  few  blocks 
from  the  giant  Berkelev  Pit.  The  older  residential  areas 
are  spread  around  the  central  business  district  and  extend 
up  the  hillside  to  include  Walkerville.  They  are  dotted 
by  the  shaft  heads  of  the  numerous  mines  underlying  the 
city.  Unlike  Missoula,  Butte  is  a  declining  city  whose 
superstnicture  is  too  big  for  its  population.  Decreasing 
employment  in  the  copper  mines,  dwindling  populaticm, 
and  uncertainty  about  retention  or  abandonment  of  the 
old  business  district  ha\e  caused  severe  deterioration  of 
the  downtown  and  older  residential  areas.  The  newer 
residential  areas  and  the  main  commeaial  strip  ha\ e  been 
developed  on  "The  Flat"  southeast  of  the  old  town.  With 
Walker\ille  and  other  neighborhoods  outside  the  city 
limits,  Butte  has  a  metropolitan  popul.ition  of  about 
.15,000. 


The  Broad  Valley  Rockies  has  a  distinctive  personalit>' 
stemming  from  its  physical  and  economic  diversity.  The 
panoramic  views  of  mountain  ranges  across  wide  river 
valleys  and  tindulatiiiK  foothills,  across  Flathead  Lake  in 
the  northern  part  of  the  region,  give  it  a  unique  visual 
aspect. 

All  of  the  major  sectors  of  the  economy  of  the  state  except 
minerul-fuels  extraction  and  oil  refining  are  represented 
in  the  Broad  \'alley  region.  Economic  activities,  outdoor 
recreation,  and  urhan  development  have  drastically  mod- 
ified thi'  natural  i-iiv  ir(iniiii-nt 


reat  plains 
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Great  Plains  Montana  is  a  lanil  of  grassy  plateaus,  hills, 
ar^d  plains  dotted  here  anti  there  l)\  partially  forested 
mountain  masses,  .\lthough  many  people  think  of  the 
Great  Plains  as  an  endless  flat  expanse,  genuine  plains 
are  the  exception  rather  than  the  rule  in  this  sector  of 
Montana.  Eastern  Montana  is  in  what  is  called  the  Mis- 
souri Plateau,  which  is  one  of  the  roughest  parts  of  the 
Great  Plains  and  contrasts  sharpK  with  the  smooth  plains 
of  western  Kansas  and  the  Texas  panhandle.  M<Jst  of  east- 
ern Montana  is  classified  as  plateaus-and-hills,  and  even 
the  genuine  plains  areas  are  either  irregular  or  have  wideK 
spaced  hills  upon  them. 


.Montane  Douglas-fir  forest  oc-curs  on  the  higher  slopes 
of  the  Rocky  .Mountain  outliers  and  the  Bighorns,  and 
suhalpine  forest  exists  on  some  of  the  higher  summits 
The  description  of  these  zones  in  eastern  Montana  is 
similar  to  that  given  in  the  section  on  the  Broad  \'alle\ 
Rockies. 

Subhumid  praine  parkland  <Kcupies  the  intennediale  an 
sometimes  the  lower  slopes  of  the  mountain  outliers  ai 
occurs  as  a  more  or  less  continuous  bank  on  the  highi-i 
land  along  the  foot  of  the  Rockies.  Most  of  the  zone  i; 
characterized  by  bluebunch  wheatgrass  and  fescue 
prairie.  The  hills  east  and  north  of  Billings  and  Hardin 
contain  extensive  ponderosa  pine  savannas  and  wikkI- 
lands,  most  of  which  are  included  in  the  Pine  Parkland] 
subregion  of  the  Rocks  .Mountain  Foreland.  Smaller  park- 
land areas  (Kcur  on  the  plateau  east  of  the  Snowv  Moun- 
tains and  in  the  plains-with-hills  area  east  of  Big  Timl>er 

The  rest  of  Great  Plains  Montana  —  the  plains,  plateaus 
and  remaining  hill  areas  —  falls  entirely  svithm  th« 
semiarid  steppe  zone,  which  can  be  easiU  divide<l  intt 
two  subzones.  The  less  dr>  of  the  two  is  mixed-gras' 
steppe  (wesleni  wheatgrass,  needlegras>).  This  typ« 
occurs  mainU  in  northeastern  .Montana,  where  it  iharac 
terizes  the  Two  Rivers  region.  The  drier  of  the  two  sub 
zones  is  short-grass  steppe  (blue  grama,  western  wheat 
grass,  needlegrass).  Semiarid  steppe  occupies  virtuall) 
all  of  the  Big  Dry  and  Sweetgrass  Plains  regions  and  tht 
drier  parts  of  the  Beartooth  Foreland. 

Floodplain  forests  along  the  major  rivers  of  Great  Plain! 
Mcmtana  differ  from  those  of  Rocks  Mountain  Monlam 
in  that  they  are  dominated  by  eastern  cottonwcMxi  riithei 
than  black  cottonwootl.  Many  of  these  forests  have  beer 
cleared  to  make  wa\'  lor  irrigateil  fields  and  pastures. 


The  horizontal  arrangement  of  natural  features  and  t>pes 
of  land  use  gives  rise  to  four  environmental  regions  in 
Great  Plains  Montana  —  the  Rocks  Mountain  Foreland, 
the  Sweetgrass  Plains,  the  Two  Rivers,  and  the  Big  Dry  . 
The  Rocky  Mountain  Forel.md  is  dividetl  into  five  subreg- 
ions:  the  Glacier.  Little  Belt,  aiul  Beartooth  Forelands, 
the  Bighorns,  and  the  Pine  Parklands  (Figure  1). 


Zones 

.-Vlthough  Great  Pl.iins  Montana  is  a  much  more  horizontal 
area  than  the  strongly  thre«'-dimensional  Roi-ky  Mountain 
Montana,  the  bicK'limatic  ureas  or  belts  of  eastern  Montana 
may  be  visualized  as  zones  in  the  same  general  framework 
used  for  RiK-ky  Mountain  Montana  (Figure  2).  The  concept 
of  altittidinal  zones  applies  to  the  mountain  outliers  and 
the  f«M)fhilJs  along  the  Rocks  Monnt.iin  Front.  (.\foiinf(liri 
<iij//i«T\  (irr  rffcrrcd  fo  ij<  vii</i  hirmi'n-  their  strurlurr 
unit  rmk  ti/prs  iirr  likr  ihitsr  of  ihf  Rorkii  Mountiiins 
ami  lOtilrnKt  slturfilij  tiilh  ri/j)«'.v  ifi  the  htlls  of  vastcrti 
\(ont(mii,  n'hirh  arr  formvd  on  rockx  similar  to  f/io.v 
of  the  plains  anil  i>latcaus.)  In  the  lowlands,  each  zone 
spreads  out  anil  iK'cupies  a  bnxid  area. 


The  winters  of  the  semiarid  steppe  of  eastern  Montani 
are  more  severe  than  those  of  the  valley  Ixittoms  of  Roc-k> 
Mountain  Montana.  Not  protected  from  cold  Canadiai 
air  masses  by  the  Rockies,  Great  Plains  Montana  exix-n 
ences  more  frequent  and  intense  cold  waves.  The  chinook 
with  its  want)  dr\  winds  from  the  mountains,  is  an  impor 
tant  feature  of  the  winterclimate  nearthe  R(xk>  Mountair 
Front,  es|H'cially  in  the  Glacier  Foreland  and  Swe^-lera*' 
Plains.  Summers  in  eastern  Montana  are  similar  !  ' 
in  th<-  valley  IxUtoms  t.f  the  Br.M<l  Valles  R(k  kies. .,  ■ 
much  w.inner  than  in  the  mountain  ranges  of  \\<^ii  n 
Monl.ma.  M.LMimim  summer  tempenittires  are  occasion' 
.ills   higher  than  in  the  wj-steni  \.ille\s. 


As  noted  earlier.  Great  Plains  Montana  is  primaniy    < 
.irea  of  oil,  ga-s,  and  coal  prixluction.  drsland  and  imei»l' 
fanning,  and  livestcx^k  ranching.  The  pnn*  i: 
turing  industries  are  oil  refining  at  Billin.  .il 

Falls  and  in  or  near  most  of  the  pnxliicing  oij  lu  i.i^    iw 
sliK'k  slaughter  and  meat  packing  in  Billings.  Great  Fal' 
ami  several  other  centers,  flour  milling  at  Great   Fall 
Billings,  and  some  nf  the  larger  towns;  sugar  rrfining  al 
Billings  and  Sidney,  and  metallurgy  at  Great  FalU. 
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Tills  fiiviriiniiu-iital  rfU't'ii  is  tliroitlv  i-ast  or  "in  Iront 
of  thf  KiK-kv  Moiintaiiis.  If  is  a  land  ol  inountain  outliers 
and  partiailv  \viM)di'd  liills  separated  hy  grassy  plateaus 
and  plains.  In  teniis  of"  the  diversity  of  its  environments, 
the  complexity  of  its  economy,  and  the  density  of  its  popu- 
lation, it  ma>'  he  viewed  as  the  eastern  foiinten>iirt  of 
the  Broad  \'alley  Roekies.  Despite  its  ^reat  variety  of  phys- 
ical and  cultural  features,  which  ha\e  led  to  the  tlesi«na- 
tion  of  its  suhreijions,  the  Rockv'  Mountain  l'^)relaiid  has 
an  o\erall  unit)  that  (pialifies  it  as  a  renion.  The  unit) 
of  the  Foreland  is  derived  from  a  fairly  consistent  repeti- 
tion of  the  followins  characteristics:  (1)  relativel\'  dense 
population  (next  to  the  Broad  Valley  Rockies  it  is  the  most 
heavil\-  populated  region  of  the  state),  (2)  prairie-foothill 
ranching  based  to  some  extent  on  upland  summer  grazing 
in  the  Rockies  and  mountain  outliers,  (3)  areas  of  dryland 
fanning,  (4)  sizeable  strips  of  irrigated  funning  along  the 
streams  near  where  they  emerge  from  the  mountain  out- 
liers, (5)  pine  parklands.  and  (6)  the  bold  Rockv  Mountain 
Front  as  a  panoramic  backdrop  to  the  landscape,  .\lthough 
almost  all  of  these  features  ticcur  in  some  other  region 
or  regions  of  Montana,  oiiK'  the  Rocky  Mountain  Foreland 
has  this  distinctive  combination. 

The  two  largest  cities  of  Montana,  Billings  and  Great  Falls, 
are  in  the  Rocky  Mountain  Foreland.  In  addition  are 
Lewistown,  one  of  the  12  regional  trade  centers  of  the 
state,  and  several  smaller  but  nevertheless  sizeable  towns. 
Rural  settlement  is  dense  along  the  irrigated  strips  and 
moderately  dense  in  the  dryland-farming  areas. 

The  recreational  value  of  the  Rocky  Mountain  outliers, 
the  pine  parklands,  and  the  Bighorn  Mountains  is  of  spe- 
cial significance  because  these  features  are  the  nearest 
of  their  kind  to  residents  of  much  of  the  Foreland  itself, 
of  other  eastern  Montana  regions,  and  of  North  Dakota 
and  points  east. 

A  more  thorough  understanding  of  the  diversity  of  the 
Rocky  Mountain  Foreland  can  be  gained  from  the  follow- 
ing description  of  its  environmental  subregions.  The 
boundaries  between  these  subregions  are  indicated  1)\ 
the  heavy  dashed  lines  in  Figure  1. 
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t\s  o  ut  the  characteristics  of  the  R(k  ks  Mouiitiiin  Foreland 
as  a  whole,  lacking  only  pine  parklands  and  mountain 
outliers,  tiere  the  inountain  backdrop,  fonned  principally 
by  the  Lewis  and  Sawtooth  ranges,  is  bold  and  unbroken. 

The  Glacier  Foreland  has  irrigated  districts  along  the 
Marias,  Teton,  and  Sun  Rivers,  .■\lternatiiig  with  such  dis- 
tricts in  the  eastern  half  ol  the  subregion  are  extensive 
stretches  of  dryland  grain  fanning:  these  same  areas  are 
also  extremely  important  for  oil  and  gas  production.  In 
the  western  half  are  some  of  the  best  aiul  most  beautiful 
grassy  rangelands  in  Montana,  conimunK  dotted  with 
aspen  groves. 

The  principal  smaller  towns  of  the  Glacier  Foreland  are 
Gut  Bank,  Gonrad,  Browning,  and  Choteau.  Great  Falls 
lies  at  the  confluence  of  the  Missouri  and  Sun  Rivers 
in  the  southeastern  conjer  of  the  subregion.  The  valleys 
of  these  rivers  cut  ([uite  deeply  into  the  plateau,  whose 
upland  surface  is  represented  here  by  the  high  shale  bench 
on  which  the  International  .\iri'ort  is  located  and  by  the 
high  till-covered  bench  north  of  the  city.  The  central  busi- 
ness district  and  older  residential  and  industrial  areas  are 
on  the  low-lying  till  and  shale  plains  of  the  Missouri. 
.■Mthough  Great  Falls  is  a  rapidl\'  growing  city,  it  contains 
se\eral  deteriorating  and  dilapidated  housing  areas  in  the 
older  part  of  town.  Some  of  the  western  residential  areas 
are  on  the  floodable  bottomlands  of  the  Sun  River.  The 
major  commercial  strip  development  is  lOth  .\venue 
South,  which,  along  with  the  southern  residential  areas 
of  the  city,  is  on  a  low  shale  bench  that  stands  appreciably 
higher  than  the  central  business  district.  The  northern 
residential  district  and  the  giant  metallurgical  complex 
cling  to  the  sloping  edge  of  the  high  bench  to  the  north. 
Malmstroni  Air  Force  Base  forms  the  eastern  terminus 
of  Great  Falls,  which  has  a  metropolitan  population  of 
about  7.5,000. 
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Named  for  its  proximity  to  Glacier  National  Park,  this 
.subregion  is  a  plateau,  or  tableland,  cut  by  widely  spaced 
canyons  and  deeply  incised  salleys.  It  contains  all  but 


.■Ml  of  the  mountain  outliers  except  the  Sweetgrass  Hills 
are  grouped  within  this  subregion,  named  for  its  position 
in  frcmt  of  the  Little  Belt  Mountains.  The  outliers  are 
the  Bearpaw  and  Little  Rocky  Mountains  southeast  of 
Havre,  the  Higlnvood  Mountains  east-southeast  of  Great 
Falls,  the  Judith  and  Moccasin  Mountains  north  of  Lewis- 
town,  and  the  Big  and  Little  Snowy  Mountains  south  of 
Lewistown.  .\11  of  these  partially  forested  mountain 
masses  stand  upon  a  plateau,  and  one  or  more  of  them 
is  visible  from  the  upland  surface  \  irtually  anywhere  in 
the  subregion.  The>  give  the  visual  dimensions  of  the 
Little  Belt  Foreland  a  m\  stical  (iualit>  ,  made  famous  by 
the  paintings  of  Charles  M.  Russell. 

On  the  subregion's  smaller  plateau  surfaces  between  the 
mountain  outliers  are  areas  of  dry  land  fanning.  Tiny  strips 
of  irrigation  occur  in  some  of  the  incised  stream  valleys. 


The  rougher  lands,  notably  the  mountain  outliers  and  the 
breaks  of  the  Missouri,  are  used  for  livestock  ranching. 
The  Missouri  Breaks,  a  wild  and  scenic  free-flowing 
stretch  of  the  river,  is  becoming  increasingly  important 
for  its  unique  recreational  and  historic  values.  The 
Snowies  and  other  mountain  areas  are  also  notable  in 
tenns  uf  high-(|uality  recreation.  Lewistown,  with  6,.5<K) 
people,  is  the  oiil>'  sizeable  town  in  the  Little  Belt  Fore- 
liinil.  Hural  settlement  is  appreciable  and  there  are  several 
villages. 


D)eartooth    , 
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The  Beartooth  Foreland  is  a  basin-like  area  hennned  in 
by  mountains  anil  hills  —  the  Bighorns  to  the  st)uth,  the 
Beartooth  Kange  to  the  southwest,  the  Crazy  .Mountains 
to  the  west,  the  Snowy  Mountains  to  the  north,  anil  the 
hills  of  the  Pine  Parklands  siibregiun  in  the  east.  Bdlings 
IS  liK-ated  near  the  point  of  contact  of  the  three  principal 
landlonn  typi-s  of  the  siibregion;  (1)  plains  with  widely 
spaced  high  hills  along  the  foot  of  the  Rockies  (west  and 
Miiithwest  of  the  city),  (2)  plateau  (north  and  east  of  the 
.  it>),  and  (3)  high  hills  with  broad  \alleys  (southeast  of 
the  city). 

Irrigafeil  strips  occur  along  the  Yellowstone,  Ol.irk  Fork 
of  the  Yellowstone,  Musselshell,  Bighorn,  and  Little 
Highoni   Rivers.  The  bands  of  irrig.ition  mi  either  side 

il  Billings  .ire  the  broadest  and  most  heavily  populated 
<«l  th«'  Yellowstone  \'alle> .  .\  fairly  large  tlr>  land-farming 
area  h.is  (lc\elope(l  north  of  the  Yellowstone  between  Bil- 
lings ,u>d  Big  Timber.  There  are  several  smaller  dr\  land- 
f.imiing  areas,  such  as  around  Hardin  and  across  the  river 
Irom  L.iurel.  The  nonfarming  areas  are  used  for  ranching, 

iiid  Billings  is  the  largest  livestock-auction,  slaughter,  and 
lueat-packingcenter  in  Montana.  Oil  and  gas  are  prinluced 
Ml  the  southwesten)  part  of  the  subregion,  near  Red  l^dge. 

Most  of  Billings  is  in  the  l>ottoinof  the  incised  Yellowstone 
\'.ille>  .it  a  point  where  the  v.illes  blulTs  come  nearly 
togfther  to  form  an  hourglass  constriction.  C\)nspicuous 
iiid  .ittracti ve  bluffs  —  the  rimnK'ks  —  southea.st  and  north 
iif  the  downtown  area  are  escariimeiits  of  the  uplanil 
plateau  surface.  From  the  central  business  district  and 
older  residential  iind  industrial  areas  just  upstream  from 
the  constriction,  newer  residential  areas  anil  shopping 
centers  stretch  far  to  the  west  in  the  valley  bottom. 
Mthoiigh  Billings  ma>  not  be  the  fastest  growing  city  in 
ilif  sf,itc.  If  gisfs  the  impression  of  Ix'ing  Monf.ina's  pnnii- 
p.il  IxMimtown.  Nevertheless,  parts  of  the  urban  ensiron- 
ment  are  deteriorated,  esj-H-cialls  in  the  tn.ingle  fonned 
by  the  centnil  business  district,  the  interstate,  and  the 
sugar  refiners  .  On  the  south  side  of  the  Yellowstone 
immediately  east  of  the  valley  constriction  are  some  older 
resiilfiitial  ilevelopments  and  one  of  the  oil  refineries. 
Logan  Field,  the  busiest  commercial  airport  in  Montiiiui. 


is  on  the  plateau  surface  above  the  riinrocks  to  the  north 
of  the  downtown  area.  Extensive  residential  develop- 
ments have  grown  up  on  the  bench  to  the  northeast  as 
have  a  few  above  the  bluffs  to  the  south.  Metropolitan 
Billings  has  a  population  of  around  75,000,  about  the  same 
•IS  Great  Falls. 
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The  Higliiirii  Mi>iiiil.ii!is  .ire  actualK  .i  parr  nl  tin-  hi",  key 
Mountains  projx-r,  although  only  the  northern  end  of  the 
range  extends  into  Montana.  Here  the  mountains  are  rela- 
tiveK  low.  onl\  partially  forested,  and  are  more  like  the 
Rocks  Mountain  outliers  than,  for  example,  the  bold 
.\bsaroka  and  Beartinith  Ranges  with  their  heav>'  forests 
and  well-developed  alpine  features.  Moreover,  the 
Bighorns  are  separated  from  the  Yellowstone  R<K-kies  b\ 
the  vers'  dr>'  corridor  connecting  the  Bighorn  Basin  <>l 
Wyoming  svith  the  Beartooth  Foreland,  .\i-cordingly,  in 
this  reviesv,  the  Bighorns  are  treatetl  as  a  subregion  ol 
the  Rocky  Mountain  Foreland  rather  than  .i  t 
of  the  Rinkies.  The  Prsor  Mountains,  a  part  <■:  . 
Riinge  in  the  broad  sense,  are  included  in  tin    „ 

The  Bighorn  Rivercuts  through  the  range,  creating  a  spec-- 
tacular  canyon.  Yellosvtail  Dam  and  Resersoir  in  Bighorn 
Canyon  constitute  the  fourth  largest  hsdroelectnc  ix.sser 
development  in  .Montana;  the  resersoir  is  becoming 
increasingis'  popular  for  water-based  recreation.  The 
higher,  svetter  parts  of  the  range  supjxjrt  Doui;" 
whereas  the  losver  mountain  slopes  are 
bluebunch-svheatgr.iss  praine.  The  scenicalU  .m.:  ■..!       .. 
cally  interesting  Prsor  Mountains  are  the  home  <>)  "iit 
of  the  fess  remaining  herds  of  ssilil  Il.im  v  in  tin    i  ..•;    i. 
The  Bighorns  subregion  is  spars«' 
with  a  sc.iiit  200  people,  is  its  m. 
men!. 
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This  subn'glon  is  a  ininMi    .f  lnwli  liilK  f..nn<i!  inainis 

on  sandstone.  \  few  ..  li.i\< 

badland  terrain,  b«i'  if 

co\err<l  by  grass  or  b>  >avtuiiiii>aii>i  ss. 

osa  pme.  The  undcrstors  of  these  pari 

posed  mainis  of  western  wheatgrass.  blue  );'am.i.  -md 

necdlegiass. 


Thf  inort-  heavily  woodt-il  portKins  ut  tlie  Pint-  I'arkl.iiuls 
art*  the  Hull  Moiiiitains  (hills)  i)i-ar  Koiiiuitip  ,iiid  the  art-a 
Wfst  ol  Briiailii>.  La)({n  irim\  these  areas  supply  several 
small  sawiiiills.  siiih  as  thi)se  in  ihe  towns  just  nanied 
ami  in  Ashland  and  Liiine  Deer.  The  ponderosa  parklands 
afford  eonsiderahle  Kra/iiiK,  ami  the  treeless  slopes  are 
Ko<kI  urasss  ran^eland.  l!)r\land  iariniiiK  is  carried  out  in 
scattered  locations  on  the  more  gentle  terrain.  There  is 
little  irrigation  except  ailing  the  VellovvstiMie  Hiver.  The 
Mil)rei;i(in  proviiles  excellent  ileer  hiinliiiK. 

Most  ot  the  Pine  Parklands  is  prol>al)ly  underlain  liy  sul)- 
l)ituniimnis  coal,  and  it  is  here  that  Montana's  most  active 
exploration,  development,  and  strip  mining  for  coul  are 
currently  heinn  conducted.  The  snhrejjion  is  one  of  the 
least  heavily  populated  oi'the  Hock>  Mountain  Foreland; 
Kouiuiup  and  Forsyth,  with  populations  ol'2,20()  and  1 ,9(X) 
respec-tively,  are  the  only  sizeahle  towns. 
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These  two  regions  are  environmentally  similar,  and  were 
they  not  spatially  separated  would  be  considered  a  single 
region.  The\'  are  the  major  grain,  petroleum,  and  natural 
gas  areas  of  Montana.  The  Two  Rivers  region  is  so  named 
because  the  converging  pattern  of  the  Missouri  and  Yel- 
lowstone dominate  much  of  its  landscape. 

Both  regions  are  formed  on  more  or  less  horizontal  shales 
and  sandstones,  relatively  young  sedimentar>'  rocks  that 
are  generally  less  hard  and  resistant  than  the  old  rocks 
of  the  Rock>-  Mountains.  It  is  in  the  upwarps  —  arches 
or  domes  —  of  these  rock  layers  that  petroleum  and  natural 
gas  are  found.  In  the  Sweetgrass  Plains  and  the  northern 
half  of  the  Two  Rivers,  the  rocks  are  covered  by  glacial 
till  left  i)y  the  continental  icecap  during  the  Ice  Age.  The 
topography  of  the  till-covered  areas  is  generally  more 
rounded  than  that  of  the  stream-eroded  lands  south  of 
the  limit  of  glaciation. 

Wheat  and  increasing  amounts  of  barley  are  grown  by 
the  use  of  giant  machinery  and  dry-farming  methods. 
Grain  and  fallow  fields  are  usually  laid  out  in  alternate 
north-south  strips,  perpendicular  to  the  predominant  wind 
direction,  giving  these  areas  their  special  visual  personal- 
ity of  yellow  and  brown  rectangular  patterns.  This  fonn 
of  agriculture  has  greatly  mcKlified  the  natural  environ- 
ment, and  the  bare  fallow  strips  are  frequently  a  source 
of  dust.  Uncultivated  land  is  used  for  grazing. 

Major  oil  and  gas  areas  of  the  two  regions  are  the  Sweet- 
grass  Arch,  near  Shelby  and  the  Sweetgrass  Hills,  and  th«' 


(.'etlar  ("reek  .\rch,  vv  hicll  stretches  northwestward  Ironi 
Baker  to  beyond  Cilendive  in  the  Two  Rivers  region.  Oil 
fields  oi  some  importance,  thougli  witliout  associated  gas 
production,  are  scattered  througli  the  four  counties  of  the 
northeastern  corner  of  tile  state.  Much  of  tlie  Sweetgrass 
Plains  IS  probably  underlain  l>y  coal,  and  most  of  the  Two 
Rivers  is  believed  to  be  underlain  by  lignite. 

The  wheat  and  petroleum  regions  are  the  only  large  areas 
in  Montana  in  which  the  rural  population,  villages,  and 
towns  are  distributed  more  or  less  evenly  over  the  land. 
The  principal  towns  <jf  tiie  Sweetgrass  Plains  are  Havre, 
Shelby,  and  Fort  Benton.  Those  of  the  Two  Rivers  are 
(;leiulive,  Sidney,  Wolf  Point,  and  Baker.  Havre,  with 
a  population  of  10. .500,  and  Glendive,  with  6, .300,  are 
among  the  12  regional  trade  centers  of  the  stale;  the  other 
towns  are  principally  agricultural  service  and  transporta- 
ti(m  centers. 

The  two  regions  diller  mainly  by  virtue  of  topography, 
bioclimate,  and  the  kind  of  wheat  grown.  The  Sweetgrass 
Plains  in  the  only  large  area  of  genuine  plains  in  Montana, 
whereas  most  of  the  Two  Rivers  is  plateau.  As  might  be 
expected,  the  Sweetgrass  Plains  has  a  higher  proportion 
of  land  under  cultivation. 

The  Sweetgrass  Plains  was  formerly  short-grass  steppe. 
It  receives  only  55  to  65  percent  of  its  annual  precipitation 
during  the  growing  season.  Conse<juentl\  it  has  a  slightly 
drier  summer  and  more  snow  than  northeastern  Montana. 
It  produces  both  spring  and  winter  wheat,  relatively  more 
barley  than  the  Two  Rivers,  and  less  hay. 

The  Two  Rivers  was  formerly  mixed-grass  steppe.  It 
receives  over  75  percent  of  its  annual  precipitation  during 
the  growing  season.  N'irtuallv'  out  of  reach  of  the  chinook, 
it  has  a  colder  winter  (Januar.'  average  under  8")  than 
the  Sweetgrass  Plains  (January  average  12"  to  20").  The 
Two  Rivers  grows  spring  wheat,  barley,  and  ha\ ,  with 
ver>'  little  winter  wheat. 

The  regions'  recreation  attractions  are  the  reservoirs  and 
the  segment  of  wild  Missouri  River  in  the  Sweetgrass 
Plains,  the  numerous  small  lakes  of  the  glaciated  portion 
of  the  Two  Rivers,  the  colorful  Makoshika  badlands  near 
Glendive,  and  the  hunting  of  plains  animals,  many  of 
which  use  grainfields  as  a  source  of  food. 


The  Big  Dry  is  the  largest  environmental  region  of  Mon- 
tana —  a  great  expanse  of  grassy  rangeland  traversed 
by  two  irrigated  valleys  and  by  Fort  Peck  Reservoir.  It 
is  named  after  Big  Dry  Creek  to  suggest  the  siH-cial  (|uality 
of  the  region. 
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Most  of  the  land  is  used  for  livestock  ranching  —  both 
cattle  and  sheep  —  with  some  scattered  areas  of  dr>land 
grain  fanning.  The  short-grass  rangelands  of  the  Big  Dr>' 
and  other  regions  of  eastern  Montana  have  been  greatly 
modified  by  grazing.  This  is  especially  significant  in  the 
case  of  the  Big  Dry  because  semiarid  steppe  occupies 
most  of  the  region  and  is  niore  fragile  than  prairie  en\  iron- 
ments.  The  terrain  is  generally  rough:  till-covered  plateau 
north  of  the  .Missouri,  hills  and  plains-with-hdis  south 
of  the  Yellowstone,  and  stream-dissected  plateau  between 
the  two  rivers.  The  headcjuarters  of  the  immense  ranches 
are  widely  spaced  and  often  marked  by  windmills  in  this 
land  of  intennittently  dry  streams.  The  villages  ol  the 
exclusively  ranching  areas  —  such  as  Jordan,  Broadus, 
and  Ekalaka  —  show  signs  of  decline  and  deterioration. 

Most  ol  the  population  and  towns  ol  the  region  are  concen- 
trated in  narrow  strips  along  the  irrigated  t1o<xlplains  of 
the  Yellowstone  and  Milk  Risers.  The  Milk  River  towns 
are  (Glasgow,  Malta,  Harlem,  and  Chinook.  .Miles  City, 
with  a  population  o(  9,(K)0,  is  the  region's  largest  commun- 
ity and  the  only  sizeable  town  along  the  Big  Dry  sector 
of  the  Yellowstone.  It  is  these  towns,  rather  than  the  vil- 
lages mentioned  above,  that  serse  most  ol  the  ranching 
area  as  well  as  the  irrigated  strips.  Miles  City  and  Glasgow 
are  among  the  dozen  .Montana  regional  trade  centers; 
Cilasgow,  with  less  than  5,000  people,  is  the  smallest  of 
these. 


Fort  Peck  Reservoir  and  the  bordering  breaks  of  the  Mis- 
souri are  a  distinctive  area  within  the  Big  Drv'.  The  reser- 
voir —  largest  in  Montana  —  is  a  focus  for  water-based 
recreation  in  the  region,  which  is  otherwise  generally  lack- 
ing in  this  attraction.  The  hydroelectric  power  station  at 
Fort  Peck  Dam  is  the  seventh  largest  in  the  state. 


The  Big  Dry  acx-ounts  for  a  considerable  proportion  of 
Montana's  oil  and  gas  production.  The  major  oil  and  gas 
areas  are  the  Bowes  and  other  fields  near  Chinook,  the 
Bowdoin  Held  northeast  of  Malta,  the  Musselshell  area 
northeast  of  Roundup,  and  the  recent  Powder  River 
developments  near  Broadus.  Much  of  the  southeastern 
half  of  the  region  is  underlain  by  coal. 


The  Big  Dr>  is  one  of  the  least  populated  regions  of  Mon- 
tana and  also  one  of  the  least  used  for  activities  other 
than  ranching,  irrigated  fanning,  and  mineral-fuels  extrai-- 
tioii.  It  has  its  own  special  beauty  —  superb  vistas  of 
spacious  land  and  changing  skies,  scenic  breaks  and  bad- 
lands, the  mysterious  wind-carved  formations  of  Medicine 
R(K'ks  State  Park.  The  region  provides  ^  '    '        ".ite's 

finest  liuntiiig  for  upland  game  birds,  ai  ■  '.err. 

Fort  Peck  Reservoir  and  the  adjoining  ; ».i  are 

enclosed  in  the  Charles  M.  Russell  National  Wildlife 
Refuge. 
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Thomas  J.  Gill 


Introduction 


Mtintaiui's  ureal  lurictij  of  natural  resources  adheres  to  no  political 
boundaries  or  neo^raphieal  classification.  Althou/th  some  are  characteristic 
of  Rocky  Mountain  or  Great  Plains  Montana,  a  ^iven  resource  usually  occurs  in 
two  or  more  renions.  To  net  a  true  picture  of  these  resources,  they  must  he 
viewed  on  a  statewide  basis;  and  to  assess  their  future  adequacy,  one  must  hear 
in  mind  the  social  attitudes  and  economic  fioals  of  the  people.  Montanans,  like 
most  Americans,  have  traditionally  exploited  their  environment.  Recently,  however, 
concern  about  the  depletion  and  abuse  of  finite  resources  has  focused  attention 
on  the  need  for  a  lonfi-ranfie  approach  to  resource  use. 

This  section  of  the  chapter,  respon.iive  to  Section  69-65l4{j)  (2)  of  the 
Montana  Environmental  Policy  Act,  identifies  Montana's  natural  resources  and 
briefly  comments  on  their  adequacy  in  linht  of  projected  requirements.  Adequacy 
of  the  less  quantifiable  aspects  of  the  .state's  re.wurces,  such  as  open  space, 
to  fulfill  esthetic  and  spiritual  needs  will  be  discussed  in  Chapter  II. 


^humon 
^resources 

The  1970  census  showed  Montana's  population  as 
694,409,  an  increase  of  three  percent  over  1960.  Growth 
during  the  decade  was  concentrated  mainly  in  the  met- 
ropolitan areas,  with  Billings  and  Great  Falls  accounting 
for  85  percent  of  the  state's  increase.  Nonnietropolitan 
areas  increased  their  population  hy  less  than  one  percent. 
Counties  in  Rock\-  Mountain  Montana  generally  gained, 
whereas  Great  Plains  Montana,  with  the  exception  ofCas- 
cade,  Yellowstone,  Bighorn,  Powder  River,  and  Fallon 
Counties,  decreased.  An  estimate  hased  on  the  state's 
natural  population  growth  suggests  a  net  migrator>'  loss 
of  ahout  .58,(KX)  in  the  decade.  Most  were  from  nonmet- 
ropolitan  areas  (17). 

N'inetv'-five  to  ninety-eight  percent  of  Montana's  residents 
are  white;  most  of  the  restart  Indian,  .\lthough  proportion- 
ally small,  the  nonwhite  population  increasetl  at  a  much 
greater  rate  than  the  white  population  in  the  last  10  years. 

.\ge  composition  of  the  1970  population  is  different  than 
that  of  1960.  The  numbers  of  people  in  age  groups  under 
five  and  from  25  to  44  are  significantly  less,  whereas  large 


gains  were  recorded  in  the  bracket  from  1.5  to  24  years 
old.  The  reduction  in  the  first  two  groups  reflects  selective 
out-of-state  migration  as  well  as  lower  birth  rates  during 
the  depression  years  and  in  the  1960's.  The  increase  in 
the  numbers  of  people  from  1.5  to  24  years  old  can  be 
attributed  to  the  "baby  boom"  after  World  War  II. 

The  Montana  Economic  Study  (.5)  predicts  a  1980  popula- 
tion of  72.5,000.  The  study  forecasts  continued  slow  growth 
with  net  outmigration.  This  projected  growth  rate  is  sub- 
ject to  change,  however,  depending  on  forthcoming  deci- 
sions concerning  coal.  Extensive  development  of  coal  in 
Great  Plains  Montana  could  cause  a  rapid  population 
increase  during  the  1970's. 


water 


'^ 


,re^urces 


Most  1)1  Mont.in.i  IN  M-nii.inil.  C)nl\  in  the  iiiDiinlainous 
regions,  particul.irl>-  in  the  intemiontane  valleys,  is  water 
abundant  throughout  the  summer.  Surface  wafer  in  the 
mountainous  areas  is  of  good  i]uality;  in  the  plains  sector 
it  is  much  more  variable  in  both  quality  and  cjuantity. 


12 


Montana  is  made  up  of  parts  of  three  major  drainage  sys- 
tems. The  Columbia  River  drains  17  pea-ent  of  the  state 
and  provides  58  percent  of  the  total  stream  How.  The 
Missouri  River  drains  82  jiercent  of  the  state  and  provides 
40  percent  of  the  stream  flow.  The  Hudson  Ba>  drainage 
comprises  less  than  0..5  percent  of  the  state  and  has  ahout 
two  percent  of  the  discharge  (20). 

The  state's  four  major  river  systems  —  the  Kootenai, 
Flathead-Clark  Fork  (Columbia),  .Missouri,  anti  Yellow- 
stone —  discharge  .'30  million  to  40  nullion  acre-feet  per 
year  (3).  The  suriace  water  supply  is  derived  primarily 
from  ninolf,  which  varies  from  0.25  inches  per  year  in 
the  eastern  half  of  the  state  to  more  than  40  inches  in 
the  western  mountains,  with  an  annual  st<itevvide  average 
of  3. .5  inches  (20).  Cirouiulwater  discliarge  is  also  a  signifi- 
cant soiiri  f  of  suri.u  <•  u  .iltT.  opcci.ilK  duniii;  the  winter 
ml>nlll^ 

Agriculture  preseiitK  coii'.uiiifs  iimrf  water  than  .in\  other 
use,  while  hydroelectric  generation  is  the  largest  noncon- 
siimptive  application.  Other  major  uses  include  industrial 
priK-essing,  thennal  generation,  domestic  supplies,  and 
recreation. 

.\  conflict  among  energ>'  companies  is  likely  in  the  Fort 
I'liion  coal  fields  of  eastern  Montana.  According  to  the 
Bureau  of  Reclamation,  of  the  2.9  million  acre-feet  of  avail- 
able water  from  the  Yellowstone  River  and  its  tributaries 
about  one  million  acre-feet  has  been  optioned  lor  use 
in  thermal  generation  plants  (12,  19).  This  plus  the 
(U-velopineiit  of  a  ctimparable-size  gasification  industr\', 
which  also  reijuires  large  (piantities  of  water,  could  con- 
sume up  to  75  pea-ent  of  the  available  water  (11).  The 
supply  may  be  further  reducetl  if  the  coal  reserves  of  the 
Fort  I'nion  Basin  uiulergo  even  more  extensive  develo|v 
ment  than  now  projected  in  the  North  Central  Power  Stud> 
(12).  Com|X'tition  for  the  remaining  water  coiiUl  become 
intense  as  these  industries  expand. 

Unconsolidated  valley  fill  constitutes  the  largest  ground- 
water reserxoir  in  Montana.  This  is  especialK  tnie  in 
the  montane  valleys  of  Rixky  Mountain  Montana,  which 
in  some  cases  contain  several  thousand  leet  ol  allusium 
and  l.ikebetl  sediments.  Well  priKluction  in  this  sector 
varies  from  one  gallon  to  2,(KK)  gallons  per  minute,  and 
thewatercjuality  isconsistenfly  go<Kl(20).  N'alley  .illuvium 
east  of  the  Continental  Divide  is  much  thinner  but  does 
provide  a  reliable  soiia-e  of  domestic  and  livestock  water. 
L»)w  inner-valle>  terraces  composed  ot  gravel,  sand,  and 
silt  also  provide  an  easily  recharged  gn)undwater  reser- 
voir. 

Meso/oic  and  Ceno/oic  setliments  east  of  the  tlivide  are 
the  important  bedrock  a(|tiifers.  These  lormations  are 
exposed  on  the  Hanks  of  many  outlying  mountain  nmges 
and  an-  favorably  situated  to  riveive  recharge  water,  thus 
|x-nnitting  .u^esian  wells  in  many  low-lying  |x>rtiun.s  of 
eastern  Montana. 

('•roundwater  reserves  an-  aileipiate  to  meet  livestix-k  and 
domestic  requiri'ments.  but  more  work  will  Ih"  necdtti 
to  detennine  their  sulTiciency  for  the  heavy  demands  of 
industrx'  and  irrigation  tarming. 


inero 
resources 


Copper 

Copper  deixjsits  are  scattered  thruughuut  Rocky  Mountiin 
Montana,  but  99  percent  of  the  pnxluctiun  hm  come  from 
the  Butte  Distnct.  Even  though  copper  has  been  mined 
for  90  >  ears  at  Butte,  the  district  may  support  a  100,U0U-ton 
annual  prt)ducti»»n  for  an  indefinite  penotl  (20).  Tola! 
reserves  are  estimated  to  l>e  more  than  nine  millmn  tons 
(1.3).  Copper-liearing  l<K'ations  outside  the  Butte  District 
inchule:  the  fiellgate  and  K>idersburg  Districts  in  Broad- 
water Countv  ,  the  Basin,  Boulder,  and  Wickes  District* 
in  Jefferson  County;  the  Hecia  and  Utopia  Dislnti*  in 
Beaverhead  Ccjuntv ,  the  HeddKston  Dislnct  in  Lexvit 
and  Clark  CJountv ,  the  Phillipsburg  Distriti  in  Granite 
County;  the  N'eihart  District  in  Cascade  C^xintv  and  the 
New  World  District  in  C^arlxm  Count)',  t..  ..  lion 

from  these  districts  has  l«-en  of  minor  i-  ■  the 

past,  and  they  probably  offer  little  in  t«rii.~  ..:  tuture 
reserves. 

In  the  last  few  years,  mining  companies  have  ix>nducted 
investigations  in  Lincoln  County,  the  BeHrt<v«ih  Riinge, 
and  near  the  town  of  Lincoln.  Reservi  Lave 

not  been  released,  but  the  deposits  \v  ill  ;  ;>ort 

open-pit  operations  under  pro|)er  econoiim  i  .muiiioni. 
Copper  mining  is  not  now  under  way  in  theic  areas. 

Cold 

Montana's  gold,  except  for  the  Precambrian  deposit  at 
Jardine,  is  ussiK'iated  with  late  Cretaceous  and  Tertiary 
igneous  intmsives.  Currently,  much  of  the  state's  gold 
is  recovered  as  a  byproduct  of  Imse  metals,  chiefly  in 
the  Butte  District.  Placer  mining  has  virtually  c-eased  lo 
exist,  and  IcKle  mining  is  now  confined  lo  small  opeiutions. 
Cold  reserves  appt'ar  adecpiate  to  supjiort  mining  only 
on  a  vers  limite<l  siale 

Silver,  Zinc,  and  Lead 

In  Montana  these  minerals  an-  usually  found  in  association 
with  igneous  roiks  of  intemie<liate  to  acidic  composition. 
The  greatest  penentage  of  silver  !  !v*  ill  con- 

tinue to  Ih-  recovered  as  a  bvpr^  ;>er  in  the 

Butte  District.  The  large  size  of  tl.  *   

the  state's  continuation  as  a  m.ij<': 
and  leail,  unlike  silver,  an-  inon-  i:  , 
since  they  i\n:  rtvoven-il  from  the  penpherv  ol  ihr  «-nnch- 
menl  zone.  The  largest  reserves  an-  in  the  Butte  District, 
although  substantial  dej-Kisits  oi-cur  in  other  areas.  Produc- 
tion of  lead  and  zinc  is  likely  lo  var>  from  year  to  year. 
but  any  significant  incn-ase  will  prolNiblv  have  to  av^ait 
higher  pnce  levels. 

.\ntiinony.  .\rsenic.  Bismuth,  Cadmium 
.\n  antimonv  mine  is  pres«-ntlv  in  ojx-ration  on  Prospect 
Creek  near  Thompson  Falls.  Production  figures  and 
reserve  estimates  an-  unavailable  at  this  time. 
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Montana  Iuin  no  dfpoMt>  that  art-  worktil  t-xtluMveK  lor 
thf  recovcn-  of  arsfnic,  bisimifh,  or  (.aclniiuiii.  'riu-v  an- 
found  in  low  conci-ntrations  asstxiatfd  with  ofht-r  ores 
anil  in  Montana  art-  rt-coM-rftl  chiffly  as  hvproduc ts  of 
the  Anatomla  Coinpan\  "s  (.'opper  operation  in  the  Butte 
District.  Hisniulh  anil  laihninni  are  in  relativels  short  sup- 
ply nationwide. 

Chroniite 

Miinlan.i  contains  80  percent  ot  total  I'niled  Slates 
chroniite  reserves.  A  lurne  part  of  this  state's  reserves  is 
found  in  the  Stillwater  Complex  on  the  north  Hank  ol 
the  Ahsaroka-Beartooth  RanKc-  in  the  Yellowstone 
Kockies.  The  deposit  is  classined  as  a  stratiform  t>  pe  an<l 
contains  an  estimated  2,52(),(KK)  lonjj-tons  of  Cnih  (20). 
Two  small  podiform  deposits  occur  near  Red  Lodne 
(Carbon County) and  Sherid.ui  (Madison County) and  have 
estimated  reserves  of  4.'i(K)  and  I.OtK)  lon^-tons  respec- 
tivel>  (20).  .At  present  no  domestic  chromite  deposits  can 
compete  with  imports  because  of  low  grade,  small  size, 
.ind  or  ri'iiiiitr  location. 

Iron 

The  largest  iron  reser\es  in  Montana  occur  in  Precambrian 
uneisses  east  and  northeast  of  Dillon,  where  several 
deposits  with  an  iron  content  of  about  30  percent  lie  within 
a  few  miles  of  each  other.  Several  other  small  deposits 
of  detrital  maKnetite  and  majimatic  iron  in  various  places 
throughout  the  state  are  of  unknown  importance.  In 
general,  Montana's  dep(»sits  appear  ade(iuate  to  support 
a  moderate-size  iron  and  steel  industry,  but  distance  from 
markets  and  limited  local  demand  are  currently  prohibi- 
tive. 

Tungsten 

Montana  has  tungsten  deposits  of  two  types  —  veins  and 
tactite.  N'eins  are  associated  with  igneous  intrusives  and 
are  generally  scattered,  spotty,  and  of  marginal  grade.  Tac- 
tite deposits  in  southwestern  Montana  are  much  more 
extensive  and  might  be  of  commercial  grade  under  certain 
economic  conditions,  but  do  not  ai^pear  sufficient  to  sus- 
tain large-scale  production. 

Manganese 

The-  Phillipsburg  District  contains  the  state's  principal 
manganese  deposit,  with  an  estimated  710,000  tons  (20). 
This  source  is  the  only  domestic  manganese  suitable  for 
use  in  dry-cell  batteries,  but  it  is  not  now  being  worked. 
The  Butte  District  also  has  a  significant  reserve  of  mangan- 
ese carbonate. 

Asbestos 

Deposits  of  asbestos  have  been  reported  in  Gallatin,  Madi- 
son, Beaverhead,  and  Lincoln  Counties,  the  largest  of 
which  is  associated  with  the  Rainy  Creek  vermiculite 
deposit  near  Libby.  No  attempt  has  been  made  to  market 
the  material. 

Clays 

Clay  is  found  in  a  variety  of  types,  the  use  depending 
upon  the  type  and  (juality .  The  South  Moccasin  Mountains 
contain  a  deposit  of  high-(jualit>'  white-firing  dickite  clay, 
but  distance  from  markets  and  transportation  costs  are 


prohibiti\f.  C;lays  used  as  refractories  in  Anaconda's  fur- 
naces are  mined  near  Anaconda.  Clays  ol  brick,  tile,  and 
cenimic  grade  occur  in  a  numiier  of  places  throughout 
the  state,  as  do  expanciable  clays  used  in  a  lighlsveight 
concrete  aggregate. 

Bentonite,  present  in  much  of  Great  Plains  .Montana,  is 
a  lomnicriial  name  given  to  a  clay  made  up  primarily 
of  till-  iiiint-ial  iMonlniorillonitf,  wliich  swells  when  wet. 
Such  c  l.iN  can  be  used  in  drilling  muds  and  as  a  reservoir 
sealant,  bonding  agent,  paper  filler,  and  binding  agent 
in  pelletizing  iron  ore.  In  the  1950's  high-ijuality  ben- 
tonite was  removed  from  the  Mowry  Shale  near  Alzada. 
Other  deposits  are  found  in  Bighorn,  Rosebud,  Treasure, 
and  V'alle>'  Counties  but  are  generally  of  poorer  (juality 
than  that  at  ,\lzada.  The  only  mine  presently  operating 
is  near  Vananda  in  Rosebud  County,  .\lthoiigh  distance 
from  markets  has  restricted  development,  the  bentonite 
beds  of  eastern  Mimtaiia  may  be  a  valuable  futurt-  r.  •■>ir'<- 
(21). 

Fluorspar 

Montana's  fluorspar  is  ass(K'iated  with  the  Idaho  batholith 
in  western  Montana,  the  Boulder  batholith  in  southwest- 
em  Montana,  and  the  potassium-rich  igneous  intrusives 
in  central  Montana.  The  largest  commercial  deposit  is 
at  Crystal  .Mountain  in  Ravalli  County.  Other  deposits 
have  either  been  exhausted  or  are  in  concentrations  too 
small  to  be  of  economic  value.  Fluorine  is  also  found 
in  carbonate-fluorapatite,  which  is  mined  as  phosphate 
rock.  The  mineral  is  concentrated  in  the  Phosphoria  For- 
mation in  the  Broad  Valley  Rockies.  The  tonnage  of 
phosphate  rock  treated  is  great  enough  to  make  Montana 
an  important  source  of  fluorine. 

Gems  and  Gem  Material 

A  variety  of  these  are  found  in  the  state,  of  which  sapphires 
are  the  most  valuable.  The  highly  prized  "cornflower 
blue"  sapphire  occurs  in  several  places  but  is  especially 
characteristic  of  Yogo  Gulch  in  Judith  Basin  County. 
Reserves  in  this  area  are  thought  to  exceed  previous  pro- 
duction (.S2. 5  million  uncut)  (20).  Sapphires  have  also  been 
extracted  from  gravel  along  the  Missouri  River  northeast 
of  Helena,  Magpie  Gulch  east  of  Helena,  RcK-k  Creek  near 
Phillipsburg,  and  Dry  Cottonwood  Creek  in  Deer  Lodge 
County.  Other  gem  materials,  found  in  a  number  of  places, 
include  moss  agate,  amethyst,  alamandine  garnet, 
rhodochrosite,  cjuartz,  silicified  wood,  and  calcite.  Most 
of  these  materials  are  not  commercially  utilized  and 
reserves  are  generally  unknown. 

Gypsum 

Gypsum,  which  CK'curs  in  four  different  formations  in  the 
state,  is  of  minor  economic  importance.  Reserves  appear 
large  enough  to  last  for  many  >  ears,  but  Montana's  industr>' 
depends  on  price  and  demand  r.ithi-r  tti.m  on  presence 
of  the  raw  material . 

Limestone 

Limestone  is  abundant  in  maiiv  places  throughout  the 
state  in  strata  of  nearly  ever>  geologic  age.  The  Meagher, 
Mission  Canyon,  and  Lodgepole  Formations,  exposed  in 
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the  Rocky  Mountain  Foreland  and  the  Broad  \'alley 
Rockies,  are  the  major  sources  of  the  stone.  Uses  ol  limes- 
tone include  cement  aggregate,  roadstone,  flux,  agricul- 
tural lime,  railroad  ballast,  riprap,  and  fill  material.  Com- 
mercial utilization  depends  upon  aLcessihilit> ,  desired 
use,  and  local  demand.  Reserves  seem  adequate  to  meet 
future  needs. 

Stone 

Oimeiision  stone  and  crushed  stone  are  the  primary  indus- 
trial products.  Crushed  stone  is  made  up  of  irregular  frag- 
ments used  principally  for  concrete  aggregate,  roadstone, 
and  railroad  ballast.  Dimension  stone  consists  ot  natural 
blocks  or  slabs  that  are  cut  to  definite  sizes  and  shapes 
for  such  things  as  columns,  monuments,  steps,  etc.  Limes- 
tone, marble,  granite,  and  gneiss  are  the  important  dimen- 
sion stones,  while  criisln  il  ur  (imkiii  stcmr  is  di-rui-d  (ruin 
many  rock  types. 

.■\  number  of  quarries  are  operating  in  central  and  western 
Montana.  Ca.scade  and  Park  Counties  have  been  tlie  lead- 
ing stone  prtKlucers:  each  listeil  three  (juarries  in  1963. 
Dimension  stone  is  often  mined  only  to  supply  the  mater- 
ial for  a  specific  project,  and  the  fjuarry  is  abandoned 
upon  completion.  Montana's  stone  supplies  are  probably 
ade(|uate  to  meet  all  foreseeable  requirements. 

Sand  and  Gravel 

These  materials,  primariK   of  fluvial  and  glacial  origin, 

are  plentiful  throughout  Montana.  The  price  per  ton  is 

low,  and  transportation  costs  restrict  long  haulage.  This 

results  in  numercms  small  operations  supplying  local 

demand. 

Phosphate 

rlif  I'liosphoria  Koniiatioii  of  Pennian  age  in  the  Broad 
\'alle>  Rockies  constitutes  the  state's  entire  phosphate 
supply.  The  dep<>sits  are  thickest  in  the  vicinity  of  l-ima 
and  thin  gradually  to  the  north  and  east,  pinching  out 
near  Drummond  and  Three  Forks.  Total  phosphate 
reserves  are  estimated  to  be  in  excess  of  24  billion  tons 
(20). 

The  Institute  of  Ecology  (4)  indicates  that  if  present  trends 
continue,  all  known  phosphate  reserves  will  be  exhausted 
before  the  end  of  the  twent>-first  century.  It  further 
observes  th.it  without  phosphate  fertilizers  the  world's 
agricultur.il  resources  could  support  only  two  billiiui 
jH'ople.  .\s  th«'  supply  dwindles  in  other  regions,  Mon- 
tana's reserves  will  lH>come  increasingly  important. 


TuU 

Montana  ptissesses  extensive  reserves  of  steatite  (the  pur- 
est common  commercial  gr.ide  of  talc)  in  the  Precambnan 
metamori>hK-VH.ks  of  Beaverhead  and  M.idison  Counties. 
Steatite,  in  the  fonn  of  string«-rs,  veins,  and  large  niasses, 
is  used  pnmarily  in  the  maniif.icfure  of  electrical  e<|uip- 
iiient.  The  largest  qii.kiitity  has  come  from  the  dei>i>sit 
on  .Vxis  Creek  southeast  of  Dillon.  The  commercial  poten- 
tial of  most  deposits  is  currently  unknown. 


Venniculite 

\'ermtculite  is  a  brownish-green  magnesium-aluminum 
silicate  with  a  micaceous  cleavage.  It  is  used  as  an 
insulator,  a  lightweight  cement  aggregate,  and  for  other 
purposes.  .\  deposit  at  Libby  is  the  pniicipal  source  of 
venniculite  in  the  L'nited  States.  Reserves  are  not  pre- 
cisely known  but  are  considered  suflicient  to  support  an 
annual  operation  of  i(X),OUO  tons  for  several  years  (13). 
.Noncommercial  deposits  occur  in  Hill,  Ravalli,  .Madison, 
and  Beaverhead  Counties. 
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Montana's  major  geologic  structures  producing  oil  and 
gas  are  the  Powder  River  Basin,  the  W'llliston  Basin,  the 
Bighorn  Basin,  the  Sweetgrass  .\rch.  the  Bearpaw  L'plift, 
and  the  Big  Snowv  I'lilift.  all  liM-.it«-d  in  C.rrHt  Plain*  Mon- 
tana 

Oil    pliiuili  iKPll    III     |-).t'    .iiii.iuntiii    1..    ii<-.iii\      v-i    million 

barrels,  a  reduction  from  the  1968  and  1969  volumes 
attributable  pniiiarilv'  to  declining  prmtuction  in  the  Boll 
Creek  field.  However,  further  applications  of  seiondary 
recovery  techni(|ues,  which  account  for  25  iKTceiit  of  Mon- 
tana's crude  oil ,  are  expected  to  increase  future  pnxluctiun 
(10). 

Total  criide  oil  reserves  in  Montana's  established  fields, 
as  of  January  1,  1972,  were  estimated  to  Ik-  425.114.000 
barrels  ( 10).  New  horizons  showing  promise  are  the  Madi- 
son Formation  in  the  Elk  Basin  field  and  the  Re<l  Riser 
Dolomite  in  the  Williston  Basin. 

Natural  gas  prinluction  in  1970  amounted  to  nearly  37 
billion  cubic  feet  (10).  The  most  active  area  at  present 
is  the  Tiger  Ridge  field  (Little  Belt  Foreland),  described 
as  the  biggest  gas  discovery  since  1930.  Montana  is 
unlikely  to  exjH-rience  any  gas  shortage  in  the  near  future, 
but  prospects  for  developing  additional  supplies  do  not 
ap|H-ar  gixxl  (5). 

In  1967  Montana  had  an  invi^H-   '  '  -   '•  ■-  '■    ' ■Mcit> 

of  1.659  megaw-itts  (5).  C«ii  will 

increase  the  total  by  alxnil  Ximut 

half  of  the  state's  electricitv  is  grneraled  h\  large  public 
|>i\ver  plants  such  as  Hungry  Horse  and  Yellow  tail  Dams. 

Montana  west  of  the  Continental  Dis  ide  has  iKo  ffipalest 
numlx-r  of  jxissible  sites  for  futun-  hsdi  '.JU- 

tions.  Tlw  Q>lumbia-North  Pacific  Fran  13) 

outline<l  12  such  site*  in  the  state's  Coluiii;'i.i  nm  i  ■iiain- 
•ige 
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Montana's  principal  uranium  reserves  are  Iwated  in  two 
geolii)(ic  straf.i,  tin-  liiiiiitr  in  the  Twn  Hivrrs  and  Hi«  Dt\ 
regioiiN  ami  the  Phosphoria  Formation  in  the  Broad  \'all<'\' 
Rockies.  Concentrations  are  h>w,  but  jjiven  snlTicient 
demand  these  ileposits  could  become  commeriiallv  valu- 
able. 

Thorimn  (K-curs  in  (juartz  veins  in  the  I>emhi  Pass  area; 
in  the  L'pP*^"''  Cretaceous  sandstones  of  Glacier,  Ponder.i, 
and  Ix'wis  and  Clark  Counties,  and  in  an  ixcasional  placer. 
The  iarnest  reserves,  an  estimated  1(K),(K)()  tons  of  Th()i, 
•ire  in  the  Lemhi  Pass  vicinity,  but  current  demand  does 
not  justify  development  (20). 

\'er\'  little  investigative  research  has  been  done  on  Rcoth- 
ennal  energy  in  Montana;  thus  the  commea-ial  potential 
is  generallv  unknown. 

The  state's  coal  re.sources  are  covered  in  the  report  on 
eastern  Montana's  coal  development  potential  in  Chapter 
\'.  under  staff  in\  estigations. 


Management  of  Montana's  timber  resources  has  come 
under  heavy  criticism.  A  recent  study  of  the  Bittemwt 
National  Forest  by  the  University  of  Montana  concluded: 

"(Quality  timber  management  and  harvest  practices  are 

missing"  (22).Overcutting<K'curs  near  many  communities 
supported  b>  sawmills  with  installed  capacities  larger 
than  the  allo^^'al>le  cut.  Large  tracts  of  cummercial  forest- 
l.ind  denuded  by  fire  and  timber  harvest  in  the  last  several 
d<-cades  remain  unslucked. 


ncultura 
sources 


imDer 
resources 


Forests  cover  almost  22  million  acres  in  Montana  and 
comprise  one-fourth  of  the  state's  total  land.  Montana 
forestlands  can  be  divided  into  commercial  (over  77  per- 
cent), nonproductive  ( 16  percent)  and  reserved  (six  per- 
cent). The  federal  government  owns  68  percent  of  the 
commercial  forest,  while  28  percent  is  privately  owned 
and  four  percent  is  owned  by  the  state.  The  commercial 
forests  are  made  up  of  8,284,000  acres  of  sawtimber, 
6,31 1,000  acres  of  poletimber,  1,.576,000  acres  of  seedlings 
and  saplings,  and  1,129,000  unstocked  acres.  The  Colum- 
bia Rockies  contains  about  .51  percent  of  Montana's  forest- 
land  and,  as  noted  previously,  is  generally  more  produc- 
tive than  other  regions. 


The  forest  products  industry  ranks  third  in  the  production 
of  gross  income  in  Montana  and  is  based  primarily  on 
Douglas-fir,  western  larch,  ponderosa  pine,  lodgepole 
pine,  spruce,  and  true  firs.  Douglas-fir,  larch,  and  ponder- 
osa pine  are  presently  har^'ested  at  a  rate  above  the  allow- 
able cut.  while  lodgepole  pine,  spruce,  ami  true  firs  are 
taken  at  a  rate  far  below  the  permissible  limit  (2).  .\ccord- 
ing  to  the  timber  industry',  markets  for  this  latter  group 
of  trees  would  make  a  large  resource  more  productive 
while  improving  manv  timber  stands. 


Montana  has  nearly  1.5  million  acres  ol  cropland  that  in 
1969  produced  approximately  $300  million  worth  of 
wheat,  barley,  oats,  flax,  hay,  sugar  beets,  potatoes,  and 
other  crops  (6).  .\s  described  in  the  foregoing  section, 
irrigated  cropland  is  concentrated  in  the  valleys  of  the 
major  rivers  throughout  the  state,  whereas  most  dry  farm- 
ing takes  place  in  the  Sweetgrass  Plains,  Big  Dry,  and 
Two  Rivers  regions. 

The  Montana  Soil  and  Water  Conservation  Needs  inven- 
tor.' for  1970  (15)  has  classified  land  into  eight  types  based 
on  production  capability,  crop  choices,  and  management 
options.  Class  I  lands  have  deep,  well-drained  soil  and 
few  limitations  that  restrict  their  use,  and  Class  VIII  is 
barren  land  such  as  bedrock  exposures  and  unreclaimed 
spoilbanks  not  suitable  lor  plant  production.  .\s  can  be 
seen  from  the  following  breakdown,  a  large  percentage 
of  Montana's  cropland  fiills  between  these  two  extremes 
(15). 


Dry 

Irrigated 

(89  percent) 

(11  percent) 

Total 

Class  I 

0 

207.872 

207.872 

Class  II 

2,489.795 

590,947 

3.080.742 

Chiss  MI 

8..356,989 

380,022 

8.7.37.011 

Class  IV 

1,458.477 

308.161 

1.766.638 

Class  V 

1.5.871 

1.478 

17..349 

Class  VI 

995,051 

159.286 

1.154.337 

Class  VII 

24,826 

(1 

24.826 

13,341,009 

1.647.766 

14.988.775 

Pasture  and  rangelands  comprise  alxiut  43  million  acres 
(1.5)  in  Montana  and  support  about  three  million  cattle, 
one  million  sheep,  and  lesser  numbers  of  other  livestock 
(6).  The  majorit\  of  these  hinds  have  been  placed  in 
Classes  HI,  l\',  \'I,  and  \'II  and  are  ijuite  evenly  dis- 
tributed throughout  the  state.  Forestlands  are  also  a  valu- 
able source  of  livestock  forage,  since  many  timber  species 
permit  an  understor.'  of  palatable  grasses. 
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Land  under  this  classification  includes  wilderness  and 
primitive  areas,  national  and  state  parks,  wildlife  refuses, 
wild  rivers,  and  ski  areas.  In  general,  it  includes  anythinc 
that  offers  an  ()pportunit>'  for  recreation  in  an  outdoor  sett- 
ing. 

Appro.xiniately  1.5  million  acres  in  Montana's  11  national 
forests  have  l)een  classified  as  wilderness  and  are  part 
of  the  National  Wilderness  Preservation  System.  These 
areas  are  roatlless  tracts  characterized  by  natural  condi- 
tions and  containing  a  great  deal  of  the  state's  most  spec- 
tacular niounlain  scenery.  Montana  wildernesses  include 
the  .Anaconda-Pintlar,  the  Cahinet  .Mountains,  the  Bob 
Marshall,  the  Gates  of  the  Mountains,  and  the  eastern 
portion  of  the  Selway-Bitterroot.  The  .\l)saroka.  Beartooth. 
Mi'ssion  .Mountains,  and  Spanish  Peaks  Primitive  Areas, 
consisting  ol  a  total  of  about  420,(XX)  acres,  are  under  con- 
sidenition  for  inclusion  in  the  wilderness  system  ( 18).  The 
Lincoln  Back  Countr>-  has  recently  iK-en  designated  as 
the  Scapegoat  Wilderness,  and  numerous  other  .Montana 
wildlands  are  (lualiPied  for  wilderness  classification. 

Some  of  Montana's  puljlic  domain  lands,  administered 
by  the  Bureau  of  l^ind  Management,  are  also  outstanding 
natural  areas.  Three  BLM  primitive  .ireas  ha\e  recently 
tn-en  designated. 

The  two  national  parks  in  Montana  —  Glacier  and  the 
northern  portion  ot  Yellowstone  —  are  located  in  areas 
of  uni(|ue  natural  features,  .\lthough  the  parks  drasv  mill- 
ions ol  visitors  each  year,  they  still  contain  large  tracts 
of  iiiulisturlH'd  land  that  provide  some  of  the  finest  wildlife 
sanctuaries  and  wilderness  recreation  in  the  world. 
Glacier  Park  comprises  about  87  percent  of  the  1.15  mill- 
ion acres  of  national  park  land  in  Montana  (14). 

Montana  also  has  a  niimlH-r  of  other  areas  set  asitle  for 
the  maintanance  of  natural  or  seminaturul  conditions. 
They  include  seven  national  wildlife  refuges,  two  wildlife 
ntnges.  and  two  current  candidates  for  inclusion  in  the 
National  Wild  and  Scenic  Hiven>  .System.  The  t\vo  pnv 
posed  Willi  rivers  are  the  up|H'r  Flathead  and  the  Missouri 
l)etween  Fort  Benton  and  Fort  Peek  Resers-oir. 

The  State  Fi<J«  and  Game  Department  administep>  state 
parks,  recreation  areas,  and  fishing  access  sites.  The  4.3 
state  parks  and  recreation  areas  ar«'  used  for  a  variety  of 
recreation  activities;  the  jwrks  are  generally  related  to 
uni<(ue  attractions  of  statewide  significance  (7).  The  97 
fishing  site>  v^rovide  access  io  major  lakes  and  rivers  and 


in  many  cases  camping  and  picnicking  opportunities  as 
well.  The  state  also  has  26  ski  areas,  most  of  which  are 
private  developments. 

Montana  contains  thousands  of  acres  of  land  used  for 
recreation,  notably  nonwildemess  national  forestland, 
that  are  not  included  in  the  above  brief  outline.  As  more 
people  liecome  aware  of  the  recreational  potential  of  this 
state,  its  resources  and  facilities  will  come  under  increas- 
ing pressure.  The  demand  for  outdoor  recreation  is 
expected  to  triple  by  the  year  2000  (2).  Because  .Montana 
is  one  ol  the  few  remaining  states  containing  significant 
amounts  of  relativeK  unspoiled  natural  envirunineni, 
demand  by  both  residents  and  nonresidents  will  probably 
increase  at  an  even  more  rapid  rati- 


istonconc 
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Historic  and  archeological  sites  are  an  important  non- 
renewable restjurce  that  is  commonly  overlooked.  The 
large  number  of  sites  in  Montana  prohibits  indisidual 
mention,  thus  they  are  classified  under  four  broad  head- 
ings with  citation  of  a  few  well-known  examples. 

.\rcheologicaI  sites  in  the  state  consist  pnmanK  of  buffalo 
Jumps,  pictographs,  and  Indian  camps.  The  Department 
of  Fish  and  Game  in  1970  listed  24  sites  that  were  clas- 
sified as  aboriginal-prehistoric  (8).  Some  good  examples 
are  the  Pictograph  Cave  near  Billings,  Madison  Buffalo 
Jump  near  Logan,  and  the  Hagen  Site  in  Dawson  Count)-. 

Vestiges  of  the  Indian-white  relationship  can  be  found 

in  the  form  of  trading  posts,  militar>  ou>;  •              ims, 

.iiid  battlegniimds.  Montana  lus  mor«-  tl,  ifes. 

a  majonts  of  them  east  of  the  RiK'kies    ^  :liar 

examples  are  the  Chief  Joseph,  C'usier.  .i  lUt- 

tlefields.  Chief  Plenty  Coups  Memorial  -  Mis- 
sion, and  Fort  Benton. 


Montana  also  has  alMiut  40  histon> 
pniK'ipalU  in  the  BriMul  N'alley  IV 
pies  include  Bannack  (Montana's  tii^;  ' 
and  now  a  slate  monument).  Butte,  ('a^' 

\'irginia  Cits.  In  addition  d'  '' 

histonc  buildings  of  arvhitci  : 
a.ssociated  with  the  earls  mii 


.ted 
v.tm- 
;'itol 
.ind 
,<iii»iifnl. 
>ie  usually 


Numerous  other  lorabons  ofhistnhc  interest  dealing  with 
such  things  as  art,  coinmert-e,rT-ligion.  transportation,  poli- 
tics, and  exploration  exist  throughout  the  state.  A  large 
percentage  are  undeveloped  and  little  known  lo  the 
genenil  public. 
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Ill  ri'ifiit  yi-ars  muiiy  ol  Moiituna's  lii>tiini',  anhetiloniial, 
and  palfontolojjiial  sitt-s  lia\f  lu-cii  iii>tiirlH-il  to  \ar\iiin 
df^rrfs  h>  aniatcur  arclu-olonislN,  l)«)ttlf  luiiiti-rs,  vandals, 
and  dfVflopintMital  activities.  A  staff  anti(|iiitifs  act  pro- 
vulinn  lor  s>  stfinatic  evaluation  oi  the  sites  l>y  competent 
personnel  wonlil  >'reatK  enliance  the  lonnevity  of  this 
resonae.  The  act  should  also  designate  an  adniinistrative 
agency  lor  the  sites,  establish  criteria  on  which  to  hase 
the  value  ofa  site,  ami  proviile  lor  the  retention  of  artifacts 
in  the  state. 


resources 


Big  game  in  NIontana  consists  of  dk,  mule  and  white-tailed 
deer,  pronghoni  antelope,  moose,  bighorn  sheep.  Rocky 
Mountain  goat,  black  and  grizzly  hear,  and  mountain  lion. 
Available  winter  range  and  habitat  changes  by  man  are 
the  primary  limiting  factors  for  these  species.  Because 
most  of  the  suitable  big  game  range  in  the  state  is  currently 
supporting  near  ma.vimum  populations,  it  is  reasonably 
safe  to  assume  that  elk,  moose,  antelope,  bighorn  sheep. 
Rocky  Mountain  goat,  and  black  bear  cannot  be  signifi- 
cantly increased  beyond  theirpresent  numbers. The  grizzly 
is  considered  a  rare  species,  but  if  the  encroachment  of 
man  into  wildlands  is  controlled,  the  state  can  perhaps 
maintain  a  huntable  population  (9).  Deer  populations, 
although  not  as  high  as  they  were  two  decades  ago,  are 
now  more  nearly  in  balance  with  their  food  supply. 

Upland  game  birds  are  found  in  nearly  all  parts  of  Mon- 
tana. They  include  sharp-tailed,  sage,  blue,  Franklin's, 
and  ruffed  grouse,  ring-necked  pheasant,  Hungarian  and 
chukar  partridge,  Merriam's  turkey,  and  w-hite-tailed  ptar- 
migan. The  outlook  for  the  forest  grouse  (blue,  Franklin's, 
ruffed)  is  generally  good  since  the  habitat  necessar\'  for 
their  survival  will  probably  continue  to  be  available.  Num- 
bers of  sharp-tailed  and  sage  grouse  will  depend  upon 
management  of  both  private  and  public  rangelands,  par- 
ticularly upon  specific  practices  such  as  livestock  usage 
and,  in  the  case  of  sage  grouse,  sagebnish  control  prog- 
rams. The  decline  in  the  number  of  pheasants  may  be 
a  result  of  intensive  agricultural  practices,  including  use 
of  herbicides  and  insecticides.  The  outlook  for  the  Hun- 
garian partridge  is  favorable  because  of  this  species'  com- 
patibility with  fanning.  Chukar,  turkey,  and  ptarmigan 
numbers  will  probably  remain  variable  as  a  result  of  clima- 
tic and/or  range  limitations. 

Waterfowl  in  Montana  include  two  species  of  swans,  five 
species  of  geese,  two  species  ol  mergansers,  and  23  species 
of  duck  (18).  The  status  ol  waterfowl  habitat  in  Montana 
is  good,  thus  harvcstable  surpluses  in  favorable  years  may 
exceed  those  of  recent  peak  years. 


The  Mumlx-r  of  lurbearers  and  predators  wdl  Ix?  depen- 
d«-nt  upon  lur  prices,  control  programs,  and  activities 
allecting  habitat.  Most  predator>-  animals  will  probably 
never  become  very  abundant  by  virtue  of  their  elevated 
position  on  the  food  pyramid. 

Mont.ina  has  about  1  ..-SOO  lakes.  15.0()0  miles  of  fishable 
streams,  and  many  hundreds  of  man-made  lakes  that  sup- 
port a  great  variety  offish  ( 18).  Cold  streams  in  the  western 
mountains  sustain  rainbow,  cutthroat,  brook,  brown,  and 
Doll\  \'arden  trout  as  well  as  the  landlocked  S(Kkeye  sal- 
mon and  otlier  game  lish.  Species  occuring  in  the  lower 
reaches  ol  the  Missouri  and  Yellowstone  Rivers  and  their 
eastern  Montana  tributaries  include  sturgeon,  walleye, 
northern  pike,  channel  catfish,  and  sauger.  Any  change 
in  the  lish  resources  will  probably  be  caused  by  continued 
human  alteration  of  the  aijuatic  environment.  Dewatering, 
channelization,  pollution,  introduction  of  exotics,  and  in 
many  cases  dam  building,  all  have  an  adverse  effect  on 
fish  populations. 


Conclusions 

Modem  communication  and  transportation  systems  make 

it  impossible  to  consider  the  adequacy  of  .Montana's 
resources  without  viewing  them  in  light  of  the  national 
and  world  situation.  The  state's  remote  location,  lack  of 
investment  capital,  and  bad  climatic  reputation  can  no 
longer  spare  Montana's  natural  resources  from  accelerated 
exploitation.  Resource  depletion  in  other  parts  of  the  coun- 
try or  world  will  force  development  of  reserves  heretofore 
deemed  uneconomical  or  undesirable.  The  social  and 
economic  goals  of  the  nation  will  hear  directly  upon  our 
natural  resources  and  their  adequac\'  for  fulfilling  human 
and  economic  requirements. 

Montana's  most  valuable  resource  in  the  future  could  well 
be  the  environmental  amenities  —  clean  air,  clean  water, 
and  the  open  space  and  solitude  necessary  for  compatible 
human  existence.  As  congestion,  pollution,  and  free  time 
increase  in  the  country's  metropolitan  centers,  Montana, 
particularly  Rocky  Mountain  Montana,  will  become 
increasinglv'  attractive  for  outdoor  recreation  as  well  as 
for  retirement  and  vacation  homes.  The  appeal  of  this 
area  is  already  indicated  by  the  growing  population  and 
the  fiurry  of  real  estate  activit>'. 

Population  distribution  (densit\)  could  create  some  prob- 
lems in  the  state.  Although  congestion  is  not  serious  at 
present,  it  could  develop  in  certain  valle>s  of  Rocky  Moun- 
tain Montana.  On  the  other  hand,  eastern  Montana,  accord- 
ing to  some  viewpoints,  may  have  too  few  people.  The 
term  "social  cost  of  space"  was  coined  to  describe  the 
socioeconomic  problems  of  the  Great  Plains  (5).  Long  dis- 
tances and  low  population  densities  make  many  services 
very  expensive,  of  inferior  (jualitN',  or  nonexistent,  and 
social  interaction  through  community  organizations  is 
often  absent.  These  problems  should  be  weighed  against 
the  "social  cost  ol  density."  however,  belore  it  is  con- 
cluded that  Great  Plains  Montana  would  ultimately 
benefit  from  increased  population.  As  Athelstan  Spilhaus 
has  noted  (16): 
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When  people  live  scattered  and  far  apart,  what  they  choote 
to  do  does  not  impinge  on  others,  but  what  they  have 
to  choose  from  is  limited.  Cities  mcrease  the  number  of 
choices,  but  when  people  overcrowd  into  too  few  cities 
(as  they  are  doing  all  over  the  world  today),  we  reach 
a  point  of  diminishing  returns,  and  choices  become  more 
and  more  restricted  once  again. 

Montana  auricuiture  is  faced  with  the  national  problem 
of  overproduction.  Farmers  produce  more  than  can  be 
absorbed  by  domestic  markets,  and  their  products  are  loo 
expensive  to  compete  on  the  svorld  market.  Consequently, 
agriculture  still  depends  heavily  on  Kovemment  price  sup- 
ports to  maintain  an  acceptable  income.  Because  it  is 
unlikely  that  the  federal  government  will  subsidize 
exports  or  contribute  substantially  to  international  fotKl 
proKrams,  increased  a){ncultural  demand  will  stem  mainly 
from  United  States  population  ijrowth.  In  .Montana  as 
elsewhere  the  small  family  farm  will  probably  continue 
to  decline  and  the  amount  of  land  in  cultivation  to 
decrease.  Regardless  of  this  short-tenn  trend,  the  state's 
most  protluctive  agricultural  lands  should  be  reserved  from 
competing  use  to  keep  long-tenn  options  open. 

The  adequacy  of  Montana's  mineral  and  energ>'  resources 
will  depend  upon  how  the  nation's  major  resource  con- 
sumers handle  some  important  tiecisons.  They  might  con- 
tinue the  present  pattern  of  resource  consumption,  or  they 
might  learn  the  value  of  recycling  and  encourage  stK-ial 
and  economic  patterns  that  would  meet  the  needs  of  the 
people  while  minimizing  per  capita  use  of  irreplaceable 
materials.  Foreign  relations  can  also  have  a  direct  impact 
on  Montana,  since  the  L'nited  States  has  ade(juate  supplies 
of  only  a  small  number  of  the  imiKirtant  industrial  miner- 
als. Reduced  foreign  supplies  might  cast  a  diflerent  light 
on  this  state's  marginal  reserves  of  scarce  minerals. 

Employment  increases  in  mining  and  manufacturing 
depend  primarily  upon  the  copper  and  coal  industries. 
The  .Montana  Economic  Study  (5)  predicts  at  least  three 
new  open-pit  operations  by  1980,  but  that  expectation 
in  turn  rests  on  the  assumption  that  the  market  will  con- 
tinue to  be  as  gotxi  as  it  has  In'en  in  the  past.  The  mining 
increase  may  also  come  in  piirt  from  utilization  of  the 
vast  coal  reserves  in  Great  Plains  Montana.  Extensive 
tlevelopment  of  coal  could  protluce  thousands  of  jobs,  at 
least  for  a  few  tlecades.  but  the  timetable  for  such  develop- 
ment is  uncertain. 

Thermal  generation  and  co.il  gasification  threaten  to  seri- 
ously affect  the  water  supply  in  eastern  Montana  by 
preempting  most  of  the  unused  surplus.  Consumption  of 
up  to  7.5  pea-eiit  of  the  available  water  in  the  Fort  I'nion 
Basin  by  these  industries  would  preclude  any  further 
irrigation  projects  and  seriously  diminish  the  recreational 
value  of  the  Yellowstone  River.  It  also  might  cut  short 
the  domestic  supplies  needed  by  .iccompanying  jTopiila- 
tion  increases. 

EnvimnmenOfl  considerations  may  tend  to  limit  hy- 
dnielecfric  i^owertlevelopmenf.  Public  opjiositmn  IS  grow- 
ing to  the  condemnation  of  land,  installation  of  tninsmis- 
sion  lines,  reliKation  of  residences,  roads,  and  railways, 
destniction  i>f  wildlife  habitat  and  (|ualit>  recreation,  and 
other  adverse  impacts  asstKiatetl  with  these  projects. 


Economic  growth  in  the  state  appears  certain,  and  only 
through  comprehensive  planning  can  orderly  growth  be 
accomplished.  Population  and  economic  growth  will  be 
greatest  in  Rocky  Mountain  Montana  and.  if  coal  reserves 
are  intensively  exploited,  in  the  Fort  Union  Basin.  Coal- 
based  industry  could  increase  the  population  in  the  latter 
area  by  .300.000  to  400.000  people  (1)  It  is  in  these  ts*o 
areas  that  the  need  for  planning  is  most  urgent.  Unless 
growth  is  anticipate<l  and  planned  for,  development  will 
Ix*  the  haphazard,  l>uomtown  variety,  with  little  thought 
given  to  water,  sanitation,  transportation,  communication, 
political,  and  other  requirements.  The  apparent  abun- 
dance of  select  recreational  and  residential  land  in  Rocky 
Mountain  Montana  is  very  inviting  to  s[»eculative  land 
developers.  These  ventures  arc  often  conducted  w  ith  little 
foresight  or  concern  for  the  future  and  fre<iuentl>  result 
in  degradation  of  the  features  that  make  the  area  attracii  ve 
Large-scale  land  use  planning  is  necessary  to  insure  that 
the  resources  in  these  two  areas  and  in  the  remainder 
of  the  state  will  continue  to  meet  human  needs  on  a  long- 
tenn  basis. 
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ROBLEMS 


ntroduction 


\/(ifi/^/ii(i  is  (t  1(111(1  of  diverse  environments.  It  runs  the  namut  from  dry  lowlands 
to  icy  inotintditi  })eaks,  from  sanehnish  runnelands  to  lichen-draped  forests,  from 
hoominn  metropolitan  areas  to  nearly  virgin  wilderness.  The  freedom  of  choice 
offered  by  such  diversity  is  surely  one  of  St ont ana's  greatest  treasures.  In  Design 
with  S'ature,  Ian  McHarn  puts  it  this  way: 

Thus  the  environment,  hoth  physicul  and  social,  must  offer 
the  maximum  opportimitx'  for  the  ehilioration  of  each  unique 
personality.  Diversity  is  seen  as  an  important  component 
of  this  quest  —  the  provision  of  the  maximum  numher  of 
opportunities  and  pathways.  As  reality  consists  only  in  the 
response  to  those  stimuli  impinKin);;  upon  the  individual, 
then  the  greater  the  numher  and  diversity  of  these,  the 
greater  the  choice. 
In  Chapter  I  the  state  was  divided  into  environmetital  regions,  each  of  which  is 
a  unique  composite  of  interrelating  environmental  factors,  and  Montatia  resources 
were  reviewed.  This  chapter  will  tell,  insofar  as  possible,  what  is  happening  to 
the  environment  of  each  region.  Less  diverse  than  the  state,  a  region,  with  its  par- 
ticular resources,  is  more  amenable  to  analysis.  Even  so,  large  informational  gaps 
will  he  evident,  because  precise  measurements  of  environmental  conditions  and 


trends  are  not  now  consistently  available 

Environmental  Impact  Matrix 

The  scarcity  ol  ijuaiititativc  infonnation  led  us  to  select 
a  simple  method  for  comparing  environmental  impacts 
in  the  regions  of  Montana.  This  graphic  aid,  the  environ- 
mental impact  matrix,  was  developed  jjy  the  U.  S.  Geolog- 
ical Survey  for  evaluating  environmental  impact.  It  can 
be  used  for  a  quick  general  over\'iew  or  as  a  reference 
checklist. 


The  matrix  arrays  human  activities  (defined  in  the 
appendix)  against  environmental  classes  (air,  water,  soil, 
biota,  and  aesthetics)  to  graphically  identify  significant 
interactions,  especially  those  that  degrade  or  disrupt 
environmental  quality.  A  solid  dot  at  the  intersection  of 
an  activity  and  a  class  indicates  a  major  impact;  an  open 
circle  represents  a  minor  impact.  Such  a  matrix  will 
introduce  the  material  on  conditions  and  trends  for  each 
region. 

Environmental  Perspective 

I'd  go  l)c>i>ii(i  till-  l)i(>i;ci)i;r.i|)liical  descriptions  of  Dr. 
Crowley  and  the  simplified  approach  of  the  matrix,  we 
have  established  an  environmental  perspective  for  each 
region.  In  the  perspective  wc  will  discuss  and  analyze 
some  of  the  major  impacts  noted  in  the  matrix,  focusing 
on  environmental  amenities  and  problems. 

The  problems  involve  interactions  of  human  populations 
with  complex  natural  systems  (ecosystems).  Treatment  of 


environmental  problems  is  usually  applied  onl>'  to  the 
symptoms.  In  the  words  of  Thoreau,  "There  are  a  thousand 
hacking  at  the  branches  of  evil  to  one  who  is  striking 
at  the  root."  The  symptom  treatment,  in  the  long  run, 
is  inefficient  and  expensive  —  biological l>',  economically, 
and  socialK'.  Basic  solutions  can  best  be  developed  by 
viewing  problems  in  context  with  the  whole  environment 
—  its  totality  of  air,  water,  land,  and  li\ing  things.  Man 
does  not  completeK'  understand  the  interaction  of  the 
environmental  components,  which  operate  through 
biological,  chemical,  anil  physical  cycles  to  form  the 
whole.  It  is  known,  however,  that  modification  of  one 
component  can  disrupt  the  entire  s>stem. 

Retention  of  many  relatively  intact  ecosystems  gives  Mon- 
tana its  environmental  amenities  and  the  intrinsic  strength 
of  its  life  support  systems.  This  does  not  imply  that  we 
should  not  use  our  environment  to  attain  human  goals. 
It  does  mean  that  use  ot  the  environment  to  achieve  short- 
range  goals  must  be  within  the  long-range  framework  of 
perpetuating  the  integrit\ol  Montana's  ecosxstems.  Bene- 
tlcial  resouae  management  is  based  on  this  principle  and 
reijuires  understanding  of  ecosystem  functions  and 
capabilities.  The  tenn  exploitation,  with  reference  to  the 
environment,  nu-ans  that  resoiuces  or  amenities  are  used 
l)eyond  the  capacity  of  the  ecosNstems  to  sustain  such 
use  without  degradation  or  ilepletion. 

Interlocking  combinations  of  ecosystems  var\  from  region 
to  region,  producing  iliflerent  kinds  of  life  support  sys- 
tems. I)i versitv'  in  these  systems  in  turn  proihices  diversit\' 
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in  human  activity.  Obviously  the  prairies  of  the  Big  Dry 
region  do  not  support  a  logging  industr>'  and  the  forests 
of  the  Columbia  Rockies  do  not  contain  a  major  range 
resource.  Thus  the  capabilities  of  the  life  supp<jrt  system 
in  a  region  limit  the  kinils  of  land  use.  UsualK  several 
alternatives  exist  in  one  given  space,  and  comjjeting  uses 
for  that  space  lead  to  tradeoffs.  If  the  capabilities  of  the 
space  have  been  identified  and  all(x.-ation  ol  resources 
is  properly  planned,  the  coe.xisting  uses  can  be  compati- 
ble, with  minimal  ecosystem  disruption.  On  the  other 
haiul,  unplanned,  uncontrolled  use  or  development 
almost  inevitably  causes  environmental  degradation. 

Degradation,  maintenance,  or  enhancement  of  environ- 
mental (juality  is  difTicult  to  evaluate,  in  some  cases,  with- 
out ({uantitative  measurements  at  regular  tirne-intervals 
—  the  process  called  monitoring.  .\  sur\e>  of  the  status 
of  monitoring  efforts  in  Montana  has  revealed  a  lac-k  ol 
coherent,  systematic  programs  that  can  tell  definitely 
whether  environmental  conditions  are  getting  better  or 
worse.  (This  is  especialK  tnie  ol  CJreat  Flams  Montana.) 
We  found  that  some  agencies  with  environmental  respon- 
sibilities could  not  now  answer  this  "better  or  worse" 
question  and  that  most  were  not  funded  or  staffed  to 
carrs'  out  comprehensive  monitoring.  Improvetl  coordina- 
tion and  e.xpansion  of  existing  efTorts  is  clearly  needed, 
including  measurement  of  various  parameters  not  now 
monitored. 


In  this  chapter,  available  environmental  quality 
indicators  have  been  used  as  a  quantitative  aid  in  develo(>- 
ing  the  perspective  for  each  region.  These  indicators,  such 
as  air  and  water  quality  ajid  game  range  ratings,  reflect 
tile  present  condition  of  some  of  Montana's  eii\  ironmental 
components  and  are  considered  baseline,  those  of  sub- 
sequent years  will  indicate  degradation,  enhancement, 
or  stabilitv'  relative  to  current  levels.  NVe  limited  our  selec- 
tion of  indicators  largely  to  parameters  that  can  be 
measured  quantitatisely .  These  n    '       •  •    .!so 

uncjuestlonably  reflect  a  change  in  <  ity 

and  lllll^t  In-  iiif.iMir.ilih-  at  uppropr^    ■ 

Contributed  Papers 

In  some  instances  this  chapter's  regional  coverage  in- 
cludes contributed  papert  that  expand  our  anal>  sis  of 
environmental  conditions  and  trends  and  pinpoint  prob- 
lem areas,  including  land  use  conflicts.  For  example,  the 
matrices  for  all  regions  of  Rocky  Mountain  Montana  sh<»w 
major  impacts  from  logging.  The  pa|>er  cuntribuled  b>' 
the  University  of  Montana  School  of  Forestrs  treats  thi» 
topic  by  reviewing  inanageineni  and  forest  ecoss  stems 
in  the  RcK-ks'  Mountains,  .\nother  example  is  Mr.  Robert 
.\iulerson's  pajjer  on  the  .\bsaroka-Beartouth  area  of  the 
Yellowstone  Rockies,  where  mining,  including  explora- 
tion, is  a  major  impact. 
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oumDiorocKies 


Environmental 
Perspective 


Wilclemess  environments  are  a  benchmark  for  modem 
man.  Here  ecosystems  that  evolved  throuk^h  millions  of 
years  continue  endless  flows  of  enerxy  and  cycles  of  mat- 
ter. Here  sp<u.'e-aj{e  man  finds  escape  from  the  "future 
shock"  his  artificial  systems  and  monocultures  have 
created.  "For  me,  and  for  thousands  with  similar  inclina- 
tions," Bol)  Marshall  wrote, 

.  .  .  the  must  important  passion  uf  life  is  (he 
over-povverinn  desire  to  escape  periiKlically 
from  the  clutches  of  a  mechanistic  civili/ation. 
To  us  the  enjoNinent  of  solitude,  coinpleti- 
independence,  and  the  beauf>  of  undefded 
panoramas  is  absolutely  essential  to  happi- 
ness. 

Th^  Columbia  Rockies  region  contains  five  separate  units 
of  desinnated  wild  and  primitive  land:  Bob  Marshall  Wil- 
derness (9.5(),(KX)  acres),  Scapetfoat  NVilileniess  (2.«,000 
acres).  Cabinet  Mountains  WiUlemess  (94,272  acres),  east- 
ern portion  of  Selway-Bitterroot  Wilderness  (291,085 
acres),  and  Mission  .Mountains  Primitive  .\rea  (73, .340 
acres).  It  also  contains  a  great  volume  of  other  roadless 
land,  684,000  acres  of  which  may  be  recommendetl  for 
inclusion  in  the  wilderness  candidate  study  pronnun,  for 
a  current  total  of  more  than  two-and-a-third  million  acres 
of  desi){nated  or  potential  wilderness. 

In  the  wildlands  listed  al>ove,  in  Glacier  National  Park, 
and  in  other  uiuleveloped  areas,  the  C'olumbia  Kockies 
provides  environments  capable  of  fulfillmg  the  spiritu.il 
and  psychotoKical  needs  descrilied  by  Bob  Marshall. 

The  mountains  anil  valleys  of  the  Columbi.i  KcH-kies  also 
provide  for  more  material  human  needs  throu^th  .ibundant, 
hiKh-(|uality  timber  and  water  and  desirable  land  for 
residential  and  recreational  development.  Thus,  even 
thoui^h  the  estimated  population  density  is  less  than  two 
jXTsons  pi-r  s(|uare  mile,  and  over  70  iH-n-ent  of  the  r»'Hioii 
is  in  public  ownership,  it  is  not  sunirisinn  th.it  the  most 
siuiiificuit  ecoss  stem  disruptions  have  reMiltrd  trom  loij- 
KiiiH  and  svooti  prmlucts  maiudacturint;,  multipurintse 
walj-r  storavti-  projects,  recn-ation,  .md  minuic,  with  less 
profound  but  ini[X)rtant  impacts  from  other  developmental 
pressures. 

Monitnrinij  nl  i-nviromnent.il  parameters  is  fairlv  recent 
in  this  reuion.  and  inform.ition  is  spotf\  .  .\vailable 
indicators  of  ,iir  .ind  water  (piality  are  supplemente<l,  how- 
ever, bv  other  <lata  relatinu  to  the  atle<|iiacy  of  the  Colum- 
bia HiH-kies"  physical  and  biological  systems  to  sustain 
development  of  its  resources  without  impairment. 


.Activities  shown  on  the  matrix  are  often  interrelated  in 
tennsoftheirenvironmental  impact;  one  of  the  les%  signifi- 
cant in  this  region  —  gr^izing  —  is  not  distusved  in  detail 
here,  though  it  contributes  to  the  inter.icting  effect  of 
human  .ictivities  on  the  natural  envirunmeiit. 

rhe  Columbia  Rockies'  open-space  resoua>e,  includini{ 
wilderness,  is  outstanding  in  both  size  and  qualit>'.  Over 
the  years  its  compiinents  have  l)een  affected,  in  varsing 
degrees,  by  natural  and  man-made  disturbance.  .\s 
described  by  Dr.  Crowley  in  Chapter  I,  erosionaJ  land- 
fonns  from  glaciation  dominate  this  region.  In  the  high 
mountain  wilderness  and  elsewhere,  circjues,  I'-shaped 
valleys,  tn>ugli  lakes,  hanging  valleys,  and  lateral  and  ter- 
minal moraines  are  char.icteristic  landscape  features. 
Deep  glacial  till  contributes  to  unstable  soils  subject  to 
slides  ami  other  forms  of  geologic  erosion.  The  1964  fIcHids 
along  the  Continental  Divide  seriously  altered  stream 
channels  and  banks.  Water  qualitv'  is  generalU  excellent 
except  for  sediment  loads  from  spring  ninnofT,  storms, 
or  geologic  happenings.  Low  nutrient  levels  produce 
fragile  ac|uatic  ecosystems  with  only  a  few  species  offish. 
One,  the  native  west-slojH"  cutthroat,  is  endangered.  Even 
in  wildeniess,  exotic  sjH-cies  such  as  br(H>k  tnnit,  rainlK»w, 
and  yellow  stone  cutthroat  have  l)een  introtlucx'd.  some- 
times to  the  detriment  of  native  species. 

.\  reflection  of  the  i-cological  (hversitx  of  the  open-space 
areas  of  the  Columbia  R<x;kies  is  in  the  continued  exis- 
tence of  nearly  all  forms  of  native  fauna.  Mule  and  whitr- 
tailed  deer,  elk.  moose,  mountain  goal,  mountain  sheep. 
mountain  lion,  Canada  lynx,  bolx-at.  black  and  grizzly 
t)ear.  wolverine,  marten,  fisher,  otter,  coyote,  and  wolf 
still  inhabit  the  region,  .\mong  the  large  nummals  only 
the  mountain  caribou  is  gone,  .ilthough  the  wolf  is  endan- 
gered. Diversity  is  also  m.iin(ained  among  the  birds.  The 
magnificent  Iriimpeler  swan  no  longer  breeds  in  the 
Columbia  HiK-kies  but  may  appear  as  a  transient.  Four 
consecutive  years  of  survey  d4ita  on  breeding  birtls  for 
a  route  south  of  .\llHTton  show  a  four-sear  average  of  47 
species  in  this  part  of  the  region  with  a  high  in  1971 
of  .51  species. 

The  Department  of  Fish  and  Game  administers  1.098 
.icres  of  game  range  in  two  game  management  areas  — 
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Alherton  ami  Bowst-r  I.ake  —  in  the  Columbia  Rocku-s. 
Thf  lit' partinfiit\ lU-t-r. rlk. and  lu-ar simm)ii  mi)iiiriUMula- 
tions  for  1972  ri-port  ilt-t-r  ami  elk  raiinf  londitiDiis  on 
the  lunitinu  districts  in  tin-  rt-tfion  as  mostly  lair  to  n<><>d, 
with  sfvf ral  rati'd  as  jioor  to  vtT>-  poor  and  only  one  as 
very  ({«>od.  The  lower  ratin);s  may  he  due  to  relorestation 
after  the  lUlO  fire  and  other  early  Ininis  and  suhseipient 
decline  of  prelerreil  l>in  vjame  lorane. 

The  region's  abuiulance  of  open-spaee  amenities  is 
reflected  in  its  volume  of  outdoor  recreation  sites:  the 
Forest  Service  maintains  a  total  of  fW  camijurounds  and 
10  picnic  grounds  in  the  C^)luml>ia  Hockics,  the  Fish  ami 
Game  Conimission  controls  25  acres  at  11  fishing;  access 
sites  and  ailministers  six  state  parks  and  recreation  areas 
totaling  390  acres.  AlM)ut  10  miles  of  the  Class  1  "blue 
ribbon"  waters  of  the  Flathead  Ri\er  lie  within  the  region, 
plus  387  miles  of  Class  2  waters  and  hundreds  of  miles 
of  lesser-class  fishing  streams. 

Human  density'  and  heavy  use  have  had  various  environ- 
mental consequences  at  some  of  the  most  popular  recrea- 
tion developments,  particularly  those  associated  with 
lakes  not  far  from  CUacier  Park.  Such  impacts  will  be  dis- 
cussed in  context  with  rcsidinti.tl  development  and  trans- 
portation. 

Even  within  the  protected  wilderness  of  the  Columbia 
Rockies,  enxironmental  quality-  has  been  degraded  in 
some  places  by  recreational  overuse  —  many  main  trails 
and  campsite  areas  in  the  Bob  Marshall  and  Selway- 
Bitterroot  are  badly  deteriorated  in  temis  of  soil  and  vege- 
tation. In  othercases,  wilderness  quality  has  suffered  from 
the  disruption  of  open  space  along  its  borders.  For  exam- 
ple, roading  and  logging  to  wilderness  boundaries  in 
national  forestland  contiguous  to  the  Bob  Marshall  and 
the  Cabinet  Mountains  have  adversely  affected  intangible 
values  of  the  wilderness  itself,  and  may  threaten  some 
of  the  tangible  components  as  well.  Precise  quantitative 
information  is  largely  unavailable  in  such  cases,  nor, 
philosophically  speaking,  is  it  necessary.  The  true  bound- 
aries of  wilderness  are  ecological,  not  geographical;  the 
wilderness  resource  is  in  the  human  mind  and  heart 
as  well  as  on  the  land.  Further  invasion  of  hitherto 
undeveloped  open  space  in  the  Columbia  Rockies, 
whether  near  wilderness  boundaries  or  not,  whether  by 
timber,  water,  recreational,  residential,  or  other  projects, 
should  be  carefully  considered  in  terms  of  the  region's 
overall  open-space  resource,  including  the  current  and 
potential  economic  value  of  maintaining  "the  beauty  of 
undefiled  panoramas." 


Meanwhile,  in  the  high  country  of  the  Columbia  Rixkies, 
the  winds  blow  clean  and  fresh,  bearing  only  ubiquitous 
global  pollutants  or,  at  times,  smoke  from  distant  slash 
fires  and  powderfine  dust  from  thousands  of  horse-days 
on  the  trail.  Waters  flow  sparkling  and  clear,  enlivened 
by  brilliant  falls,  rapids,  and  cascades  and,  in  some  places, 
the  reflection  from  a  beer  can.  Man  and  his  creatures  have 
left  their  mark.  The  fabric  is  toni  but  not  yet  raveled. 
The  cyclic  systems  continue,  but  the  term  "pristine" 
liecomes  less  fitting  each  year. 


I'DHsi  II  usystems,  producing  timber,  water,  range,  wild- 
life habitat,  and  recreation  resources,  are  the  major 
economic  base  ol  the  Columbia  RcK-kies.  Deep  coniferous 
forests  clothe  the  laiul  shaped  by  glacial  forces.  Trees 
an*  a  ilominant  environmental  feature  from  valley  grass- 
land to  alpine  tundra.  Noncommercial  and  inoperable  tim- 
berlands  comprise  much  oix-n  space  in  addition  to  wilder- 
ness, but  on  more  productive  and  accessible  sites  mature 
coniferous  forests  become  sawtimber,  the  land  is  managed 
to  satisfy  material  human  needs,  and  problems  of  environ- 
mental disruption  and  pollution  from  logging  and  wocxi 
products  iiianuiacturing  occur. 

The  Kootenai  and  Flathead  National  Forests,  which  lie 
almost  entirely  within  the  region,  contain  1,587,.300  acres 
and  1,162,200  acres  respectively  of  forestland  classified 
as  commercial.  Within  the  last  six  years  .50,8.32  acres  of 
the  Kootenai  have  been  harvested  by  the  clearcut  method 
and  44,083  acres  by  other  methods.  Corresponding 
figures  for  the  Flathead  are  33,500  and  21,790  acres. 

The  effects  of  timber  harvest  on  forest  ecosystems  —  in 
terms  of  soil,  water,  wildlife,  and  related  values  —  are 
discussed  in  the  fol lowing  papercontributed  by  the  Univer- 
sity of  Montana  School  of  Forestn. .  Environmental  prol)- 
iems  caused  by  the  wood  products  industry  do  not  stop 
with  removal  of  the  logs  from  the  forest,  however,  although 
the  primary  impact  of  industry  activities  shifts  its  focus 
from  land  and  water  to  air. 

Post-harvest  slash  burning  is  a  significant  seasonal  source 
of  air  pollution.  During  1971  slash  was  burned  on  the 
Kootenai  and  Flathead  National  Forests  for  a  combined 
total  of  80  days.  Considerable  slash  burning  also  took  place 
on  the  portions  of  five  other  national  forests  that  lie  within 
the  Columbia  Rockies.  .\  recent  report  on  air  pollution 
problems  at  Libby  (8)  commented  that  ".  .  .  slash  burning 
in  the  area  envelops  the  entire  valley  in  smoke  during 
the  fall  months." 

Year-round  problems  derive  from  wood  products  manufac- 
turing, especially  if  the  mill  is  located  in  one  of  the  many 
inversion  basins  of  western  Montana.  Libby  is  a  prime 
example;  strong  inversions  are  fre(juent  here,  and  winds 
are  ver>'  light.  The  nearly  total  stability  of  the  valley  air 
intensifies  pollution  from  the  combustion  practices  of  the 
local  lumber  industry,  from  heavy  traffic  on  20  miles  of 
dusty,  unpaved  streets,  from  open  burning  of  trash,  and, 
seasonally,  from  slash  burning.  .\s  a  result  of  such  concen- 
trated contributions  from  multiple  sources,  in  tenns  of 
suspended  particulate  and  smoke  in  the  air,  Libby  is 
dirtier  than  Chicago,  Cincinnati,  Los  .\ngeles.  New  York 
City,  or  Portland  (8). 

During  1969- 1970  the  average  total  suspended  particulate 
load  in  Libby,  at  a  station  considered  most  descriptive 
of  air  quality  in  the  community,  was  243  micrograms  jx-r 
cubic  meter  of  air,  the  highest  mean  level  ever  recorded 
in  Montana  (8).  This  was  an  increase  of  47  percent  over 
the  1961-1962  average.  The  niiiximum  pennissible  con- 
centration of  suspenileil  particulate  (annual  mean)  in  Mon- 
tan.i  is  60  micrograms  per  cubic  meter  of  air. 
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Dustfall  at  the  same  station  in  roughly  the  same  1969-1970 
period  was  consistently  aliove  the  state  standard.  This 
was  attributed  primarily  to  the  town's  dirty  streets  com- 
bined, possibly,  with  the  rise  in  vehicular  trartlc  associated 
with  the  building  of  Libby  Dam.  .Althoui»h  the  increase 
in  Lincoln  County  population,  a  larue  portion  of  which 
resides  in  Libby,  was  44  percent  from  1960  to  1970,  the 
increase  in  motor  vehicles  during  the  same  period  was 
88  percent.  Other  wood  products  centers  in  the  Columbia 
Rockies  have  similar  but  less  severe  air(|uality  problems. 

Recent  information  indicates  that  a  number  of  tepee  bur- 
ners in  the  region  are  not  in  compliance  with  state  air 
quality  regulations  (7).  Other  air  pollution  sources, 
unrelated  to  the  forest  pnxlucts  industn,',  that  are  not  in 
compliance  include  uncontrolled  open  burning  in  seven 
communities,  five  cases  of  improper  incinerators,  a  ver- 
miculite  plant,  and  lack  of  ade<|uate  dust  control.  .\s  ut 
December  31,  1971,  not  one  community  in  the  Columbi.i 
Rockies  had  a  properl>  managed  landfill  disposal  site, 
although  landfill  conversions  were  proposed  for  .\lberton, 
Libby,  and  Superior  by  July  1,  1972.  The  Eureka  and 
Seeley  Lake  disposal  sites  have  no  burning  but  infrequent 
covering. 

Although  mineral  processing  is  not  a  source  of  significant 
enviroinnental  impact  within  the  region,  the  .\nacoiida 
Comp.mv  aluminum  plant  at  Columbia  Falls  in  the  adja- 
cent Broad  \'alley  Rockies  emits  about  2, .500  pounds  of 
fluoride  per  <lay,  some  of  svliich  is  c.irried  by  prevailing 
wiiuls  over  a  wide  area  of  the  Columbia  Rockies.  Prelimi- 
nar>'  investigations  by  the  Department  of  Health  and  Envi- 
ronmental Sciences  revealed  that  the  state  ambient  air 
quality  standard  was  exceeded  in  seven  of  14  monthly 
air  samples  t.iken  in  Glacier  Park  in  1969-1970  (8). 

.\  1971  Forest  Service  report  (2)  showed  that  vegetation 
in  71,670  acres  of  Cl.icier  National  Park  had  accumulated 
fluoride  in  <|uantities  greater  than  10  parts  per  million. 
Plants  were  lightls'  injured  on  9,6(K)  .icres  and  motlerateK 
injured  on  .571  .icres,  showing  average  .iccmiuilations  up 
to  60  parts  ix.'r  million  in  pines  and  Douglas-fir.  U  emis- 
sions are  not  reiluced  to  the  state  standard,  the  report 
concludes,  "Forest  vegetation  would  continue  to  decline, 
and  the  southwestern  portion  of  Glacier  National  Park 
would  continue  to  sustain  a  chronic  level  of  injurs'  caused 
by  excessive  fluorides. " 

Mineral  exploration  and  development  have  been  intense 
within  establisheil  mining  districts.  Elsewhere,  the 
region's  lower-graile  peripheral  deposits  are  largely 
untapped.  RapidU  .icielerating  explorators'  activities, 
including  overburden  remosal  ami  ilrilling  operations,  are 
nonetheless  a  basis  for  listing  mining  as  a  major  impact 
on  the  region's  soil,  vegetation,  and  esthetic  resouaes. 
Such  mineral  exploration  often  iKX'urs  in  and  immediately 
uiljacent  to^ilderness  areas  (Cabinet  Mountains  and 
Scapegoat)  and  severely  damages  natural  ecosystems. 


Itiiman  .ictivities  a.ssociiited  with  residential  development 
produce  a  variety  of  significant  interactions  with  envinm- 


ments.  In  1971  the  Columbia  Roc-kies  had  a  greater  percen- 
tage of  its  population  (20  percent)  sers'ed  by  unsatisfactorv 
public  drinking  water  supplies  than  any  of  the  other  six 
environmental  regions  in  Montana,  .\ccording  to  health 
department  statistics,  the  supplies  contaminated  were 
those  for  Libby-Pinewood,  Fortine,  Summit,  Trout  Creek, 
Thompson  Falls,  and  Tro> ,  communities  totaling  2,882 
people. 

The  impact  of  municipal  waste  discharges  on  water  qualit>' 
is  relatively  small  because  the  region  contains  only  two 
percent  of  the  state's  sewered  ixipulation.  Forty-two  per- 
cent of  the  Columbia  Rockies'  sewered  population  is 
served  by  secondars  treatment  (lagoons  and  tnckling  fil- 
ters) and  .58  percent  by  primars  treatment,  consisting  of 
mechanical  clarification  at  l^ibby  and  Eureka.  These  two 
plants  are  exi>ected  to  be  in  compliance  with  secondan 
treatment  requirements  by  1977. 

Nevertheless,  water  tjuality  in  Lincoln  County  is  gener- 
alls  poor.  The  Environmental  Protection  Agency  cited 
the  area  as  one  of  10  in  Montana  with  severe  water  quality 
problems.  This  assessment  was  made  by  use  of  a  "pollu- 
tion priorit\  index,"  which  identifies  water  ixillution 
zones  based  on  the  section  of  stream  aflected  and  the 
duration  and  intensit>'  of  the  problem. 

The  Kootenai  and  Flathead  National  Forests  are  currently 
monitoring  water  quality  —  a  numl>er  of  chemical  and 
physical  constituents  as  well  as  colifonns  —  at  20  stations 
in  the  Columbia  RcK-kies.  Several  other  forests  in  the 
region  are  monitoring  water  qualit>  in  cooperation  with 
the  U.  S.  Geological  Survey,  Soil  Conservation  Service, 
and  state  agencies. 

The  Lolo  National  Forest  has  been  working  with  the 
UniversitV'  of  Montana  in  studsing  the  eutrophication  of 
Seeley  Lake,  one  of  Montana's  most  popular  recreational 
lakes.  A  recent  graduate  thesis  on  the  subject  reported 
Seeley  Lake  as  moderateU  eutniphic  (.3).  Nutrient  enrich- 
ment was  attributed  primarily  to  the  building  of  a  dam 
and  subsequent  flooding  of  .300  acres  alxive  the  lake  for 
the  past  20  years.  Other  nutrient  sourc-es  contributing  to 
the  problem  were  cleaanitting  in  the  drainage  basin,  the 
high  number  of  people  using  the  lake  for  recreation  ajid 
cabin  sites,  domestic  animals  grazing  on  land  al>ove  the 
Like,  artificial  fertilizer  applied  to  hay  meado«  ^  ,K,,x,- 
the  hike,  and  septic  tank  leakage  and  owrflow 

The  Columbia  Rockies  is  undergoing  accelerated 
development  of  sulxlivisions  for  recreational  or  second 
homes.  Since  .\pril,  1972  the  Dcjiartment  of  Health  and 
Environmental  Sciences  has  filed  environmental  impact 
statements  regarding  removal  of  sanitarv  restrictions  from 
four  suIhIis  isions  Kx-atcd  near  Y.uik.  Thompson  Falls,  and 
Salmon  l^tke.  L.tnds  involxed  are  usualU  not  jgncultur- 
all>  pnHluctive,  and  In-cause  extensive  public  lands  are 
available,  recreational  op|x>rtunities  are  as  set  not  seri- 
ously curtailed.  Exi-eptions  ct>uld  involve  acx-ess  to  some 
lakes  ringed  b>  pnvate  ilevelopment  if  provisions  for  the 
public  are  not  programmed  into  the  projects.  Current 
trends  in  siilKlis-iding  emphasize  the  need  for  iinprox-wd 
laws  and  regtilutions  as  well  as  for  ade<)uate  planning. 
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The  presence  of  a  major  toiirisf  destination,  Glacier 
National  Park,  coinliincd  with  the  cvccilcnt  rnvirontncn- 
tal  amenities  of  the  Columhia  Kockies,  causes  siKinticant 
impact  upon  those  areas  nearest  to  con>p«)nents  ol  the 
transportation  system.  These  pressures,  coupled  with  the 
policy  of  the  National  Park  Service  to  discourane  develop- 
ment of  additional  overnight  facilities  within  the  park, 
have  accelerateil  land  use  tradeoffs  towiinl  estahlishment 
of  more  commeivial  campuronnds  and  trailer  (■i>urts  alony 
the  transportation  system.  The  health  tlepartment  has 
recently  submitted  an  envin)nmental  impact  statement 
concerninn  removal  of  sanitur\'  restrictitms  at  an  89-unit 
seasonal  trailer  park  one  mile  north  of  Coram. 

The  free-flowing  rivers  anil  shore  environments  of  the 
great  river  systems  of  the  Columbia  Rockies  are  a  prime 
element  in  the  region's  environmental  character  and  (jual- 
it>-: 

Often  this  effect  is  the  result  of  experiencing 
certain  kinds  of  value  or  beauty  whose  physi- 
cal components  are  combinations  of  water, 
sky,  rock,  and  soil  fonnations,  veKefation,  light 
patterns,  and  effects  of  the  elements.  Wildlife 
variety  and  abundance  are  considered  a  part 
of  the  environmental  effect  (4). 

With  headwaters  or  important  tributaries  of  three  major 
drainages  — Columbia,  Missouri,  and  Hudson  Bay  —  in 
the  region,  it  is  to  be  expected  that  some  rivers,  such 
as  the  Kootenai  and  Clark  Fork,  are  already  converted 
to  engineered  ecosystems  and  that  plans  exist  for  the  con- 
version of  others. 


Wafer  storage  projects  have  produced  major  environmen- 
tal impacts  on  the  Columbia  Rockies,  from  previous  con- 
struction of  Noxon  Rapids,  Hungrs'  Horse,  and  Cabinet 
Gorge,  and  from  current  construction  of  Libby  Dam. 
These  impacts  must  be  viewed  in  context  with  the  overall 
effects  of  multipurpose  impoundments  in  the  region,  past, 
present,  and  future.  The  issue  of  water  storage  and  hyd- 
roelectric power  generation  is  of  such  importance  in  the 
Columbia  Rockies  that  it  merits  some  general  background 
discussion: 

Hydroelectric  energy  derived  from  falling  water  is  a  form 
of  stored  solar  energy.  Water  is  carried  to  high  elevations 
in  the  course  of  the  nonnal  hydrologic  cycle  powered 
by  the  sun.  Hydroelectric  dams  are  at  present  the  only 
successful  method  ol  concentrating  diffuse  solar  energy 
into  a  usable  supply  of  electric  power  on  a  large  scale 


without  burning  fossil  fuels.  Hydro|K)wer  has  advantages 
over  other  lorms  ol  electric  generation  m  that  no  liiel 
is  recpuretl  and,  theoretically,  the  priK-ess  is  available  as 
long  as  the  sun  and  the  oceans  exist.  In  practical  applica- 
tion, however,  the  hydropower  supply  is  limited  by  the 
scarcity  of  suitable  sites  and  by  the  relatively  short  life 
of  impounilments,  usually  100  years  or  less.  The  problem 
of  what  to  do  with  obsolete  sediment-filled  reservoirs  is 
yet  to  be  solved. 

Hydroelectricity  is  cheap  only  because  the  planning  of 
proposed  dams  anti  reservoirs  disregards  a  development's 
conse(iuenccs  for  human  systems  and  natural  ecosystems. 
.And  yet,  as  one  author  put  it. 

Few  actions  of  which  man  is  capable  in  a 
similar  time  and  place  can  have  such  far- 
reaching  ecological  effects  —  physically, 
biologically  or  socioeconomically  —  as  a  major 
hydroelectric  dam  (5). 

The  magnitude  and  variety  of  impacts  upon  the  human 
environment  suggested  by  this  statement  lead  to  the  logi- 
cal conclusion  that  planning  to  avoid  or  mitigate  these 
impacts  should  be  of  similar  magnitude.  Instead,  available 
evidence  indicates  that  planning  and  cost-benefit  analyses 
are  preponderantly  concerned  with  technological  and 
short-range  economic  factors  and  that  social  and  environ- 
mental assessments,  if  any,  play  a  secondary  role  (1). 

One  of  the  widely  recognized  environmental  effects  of 
reservoir  construction  in  many  regions  of  the  world  is 
an  increase  in  the  frequency  and  intensity  of  earthquakes. 
The  seismicity  ofadam  and  reservoir  site  depends  primar- 
ily on  the  structural  geology  of  the  site;  a  complex  area 
containing  an  intricate  system  of  faults  and  fractures  is 
more  susceptible  to  induced  seismic  activity.  Crustal  load- 
inn  beneath  the  reservoir,  along  with  lubrication  of  faults 
through  hydrostatic  injection,  can  upset  the  geologic 
equilibrium  and  cause  movement  along  previously  inac- 
tive faults.  Recognizing  such  potential  environmental 
effects,  the  Earth  Sciences  Liiboratories  of  the  National 
Oceanic  and  .Atmospheric  .Administration  have  recom- 
mended that 

...  a  seismograph  station  be  installed  in  areas 
of  large  man-made  lakes,  dams,  and  reservoirs 
at  the  time  the  site  is  proposed  to  provide  a 
history  of  seismicity  prior  to  construction. 
If  the  area  is  seismically  active  additional  sta- 
tions should  be  deployed  to  locate  the 
earthquake  hypocentcrs  and  if  possible  to 
determine  the  earthquake  mechanisms  in 
addition  to  frequency  of  occurrence,  charac- 
teristics and  magnitudes.  Close  ct)ordination 
should  be  maintained  with  the  project 
geologist;  if  the  earthquakes  can  be  considered 
associated  with  surface  faulting  there  should 
be  monitoring  networks  of  stations  across  the 
fault  to  detennine  if  there  is  movement  (6). 


In  spite  of  the  fact  that  western  Montana  is  recognized 
;is  an  area  of  modemte  to  extreme  earthquake  risk,  its 
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dams  have  not  received  this  kind  of  preconstniction  seis- 
mic investigation.  The  Environmental  (^uahty  Council, 
through  a  formal  resolution,  has  recommended  to  all 
agencies  and  enterprises  likely  to  build  dams  in  western 
Montana  that  adequate  seismic  investigation  precede  con- 
structioji  (see  Chapter  V). 

Reservoir  impoundments  can  also  increase  the  possibility' 
of  mass-gravity  movement,  especially  in  valleys  charac- 
terized by  glacial  oversteepening  or  inactive  landslides. 
Potential  for  this  hazard  has  been  identified  at  Libby  Dam, 
where  inactive  landslides  have  been  extensively 
instrumented  with  early-warning  systems.  One  small  slide 
has  already  been  triggered  by  construction  disturbaiice 
at  the  damsite. 

.■Mtcratiun  of  the  hydrologic  system  above  and  below 
Libliy  Dam  is  obviously  a  major  environmental  impat.-t. 
The  reservoir  is  changing  from  a  riverine  ecosystem 
to  a  lake  ecosystem  —  from  an  erosional  system  to  a  settling 
basin.  Ponding  causes  temi>erature  stratification  within 
a  reservoir,  alteration  of  the  downstream  water  tempera- 
ture, ami  reduction  of  diurnal  temix-rature  lluctuations 
in  both.  Kates  of  evaporation  and  groundwater  recharge 
in  the  basin  are  increa.sed. 

Changes  in  the  acjuatic  ecosystem  above  the  dam  differ 
from  those  tlownstream.  Nutrients  derived  from  drownetl 
plants,  animals,  and  organic  soil  components  are  released 
suddenly  as  the  reservoir  fills.  This  biogeocheinical 
enrichment  stimulates  rapid  growth  ol  indigenous 
periphyton  and  phytoplankton.  Growth  of  these  primarv' 
fcKxl  protlucers  is  reflected  up  the  IV)od  chains,  most  of 
them  leading  to  fish.  Decomposition  of  the  initial  nutrients 
and  the  resultant  algal  blooms  phice  an  elevated  oxygen 
demaiul  on  the  system.  Consequently,  ix)orly  circul.iteil 
portions  of  the  reservoir  become  stagnant,  devoid  of 
oxygen,  and  laden  with  hydrogen  sulfitle.  These  condi- 
tions can  be  reflected  downstream  de|H-nding  on  the  level 
of  the  penst<K-ks,  the  .leration  received  during  release, 
and  the  ilownstream  gradient.  Installation  of  a  selei'tive 
withdrawal  or  multi-gated  system  in  Libby  Dam  may  pos- 
sibly help  to  reduce  the  environmental  imp4»ct  of  some 
of  these  coiulitions.  Meanwhile,  as  the  reservoir  fills  and 
the  current  ilecreases,  as  flowing-water  habitat  disapix-ars 
and  (juite-water  habitat  expands,  current-dependent 
org.iniMus  decline  while  quiet-water  species  become 
domin.mt. 


Effects  on  downstream  aquatic  life  are  sometimes  drastic. 
Dams  serve  as  barriers  for  mign«tor>  fish.  (Fish  passes 
have  been  included  in  many  dams,  but  such  tievices  are 
far  from  universally  successful.)  If  fish  tnigrating  tlown- 
stream  are  fonetl  to  [Xiss  through  the  turbines,  a  high 
rate  of  mortaht\  i>  inevitable.  Passage  of  water  through 
the  spillwas  fHto  a  deep  stilling  l)asin  Ih'Iow  often  results 
in  nitrogen  supersaturation.  which  at  l.ibby  Dam  has 
recently  killetl  thousands  of  fish  for  several  miles  down- 
strram.  .\lso.  stabiliAition  of  the  river  flow  may  disnipt 
reprfnluctive  habits  of  fliMxIw.iter  spawners.  The  survival 
rate  is  lowereil  bv  the  elimination  of  niitnent-rich  floixlwa- 


ter  areas  serving  as  nursers  grounds  for  the  young.  Seden- 
tar>  and  attached  organisms  are  favored  by  the  stabilized 
flows. 

Hydropower  is  sometimes  referred  to  as  a  nonpulluting 
method  of  generating  electricity.  .\ir  quality  problems  an? 
usually  minimal,  although  blowing  dust  from  exposed 
mud  flats  can  be  troublesome.  (.\  notable  example  of  this 
for  over  a  decade  has  Ijeen  the  dust  problem  at  Townsend 
from  Canyon  Ferr>'  Reservoir  in  the  Broad  \'alle>  Rixkies. 
The  Bureau  of  Reclamation  agreed  last  sear  to  install  diket 
and  maintain  water  levels  in  the  mudflal    •■  '  "'is 

project  is  now  under  lonstructioii.  The  Mi^  '- 

ment  i>f  Fish  and  Came  will  manage  the    .  ,  ...;.i. 

hal>itat  as  a  waterfowl  area.)  In  the  Libbs  Mcinirv  the 
.\nny  Corjis  of  Engineers  is  (and  dunng  1*J72  >u\  1473 
will  continue  to  b«)  in  violation  of  state  ,; 

regulations  for  its  site-clearing  and  reservoir    :  il 

iictivities  asstxiated  with  the  project  (7).  .\s  noted.  Miaer 
quality  problems  that  may  ocx-ur  inilude  hvdr<>e»-!i  sulfide 
and  nitrogen  supers<ituration  an  :  <•< 

from  nutrient  enrichment.  Th«-  >* 

cause  taste,  odor,  and  color  probitin-  \\  in-Tiir-r  ■•!  ii"(  Tiiey 
are  considered  pollution,  they  kill  fish,  degrade  water 
quality,  and  disrupt  ai|uatic  ecosystems. 

Human  environments  are  affetied  directly  and  indirectly 
by  water  storage  pnijects.  In  addition  to  altering  water 
(|uality,  an<l  sometimes  air  <|(iallt\,  filling  the  reservoir 
inundates  homes,  businesses,  transportation  network*, 
anil  communication  systems.  Major  ixttntnK-tn>n  prr>»r<-ti 
often  plac-e  a  severe  economic,  social,  .r  '  •  n 

on  Itxal  communities.  Libby  Dam  is  i 
pie;  the  influx  of  large  nuinl>er»  of  ix-npi.-  iiii.>  i.rii.v  .md 
Lincoln  County  during  the  constructiein  phase  have 

re»iuired  temporary  hot: '  ••  •'    ■   -"■•ii.-ti 

<lemand  for  services  and  ■ 

and  elsewhere  this  has  K-.:  .         .-  '■ 

manent  structures  incompatible  with  the  local  en\1it>a- 
ment  and  to  a  strain  on  cits  and  counts-  funds. 

Inundation  destroys  fish  and  wildlife  habitat.  In  the  cue 
of  Libby  Dam.  the  lower  reaches  of  several  tributaries 
to  the  K<M)tenai  River  —  important  spawning  arvas  —  will 
be  coveri'd  by  l^ke  Kotxanusa.  Twelve  tliousaiK)  atir* 
of  important  big  giune  winter  range  .Jong  the  east  side 
of  the  K<H>tenai  will  also  Ik'  iniinilate<l 


Rel(K-ations  assixialed  with  •'■  '* 

six'ially,  ecologicallv,  and  cstln 

cation  of  the  human  ,  '■ 

can  cause  senous  .! 

tainly  stems  fnmi  * 

the  unl.uniliar    Fi!  I 

mosingthe  tow  n  ol  I  "^ 

n»ad  .mil  State  Highway  ,JT  \si. 

wildlife  h.ibital  .uid  hamper  w  i  <■ 

tion  of  the  Burlington-North<T-  -i 

.iddilional  loss  of  wildlife  hal'i'  •<' 

channels  of  Wolf  Creek,  Forti  Ki>lwr 

River  by  al>out  two  miles    B<>i  t»  and 

psychological  pressurrs  can  Iw  imni'ir./.  .1  !.■  .m  extent 
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if  state  conservation  agencies,  local  Kovemments,  .mtl 
individuals  ilirectK  attected  are  given  a  voice  in  decisions 
conceriiiii;;  the  how  and  where  of  relocation. 

Multipurpose  dams  can  generate  other  associatetl 
developments  with  environmental  ramifications,  includ- 
ing power  transmission  lines,  new  industn'  attracted  l>v 
large  amounts  of  cheap  electricity  (such  as  the  aluminum 
plant  at  Columbia  Falls  using  power  from  Hungr\'  Horse 
Dam),  industr>  attracteil  hv  increased  a\ailal>ilit>  of  w  afer 
(such  as  the  proposed  steam  electric  generation  plant  at 
Eureka),  or  mass  recreation  developments  on  the  resers-oir 
itself. 

Human  and  environmental  losses  from  multipurpose  dam 
projects  should  he  considered  in  the  framework  of  these 
projects'  contribution  to  total  energy  production.  In  the 
United  States,  the  fraction  of  total  energy  produced  by 
oil  and  natural  gas  increased  from  7.9  percent  to  67.9  per- 
cent Ijetween  1900  and  1965,  whereas 

Water  power,  although  continually  increasing 
in  magnitude,  (has)  maintained  a  nearly  con- 
stant percentage  of  total  cnerg>'  produced.  It 
increased  only  from  3,2  percent  in  1900  to  4.1 
percent  in  1965  (9). 

.\lthough  hydroelectric  power  generation  cannot  he 
expected  to  add  significantly  to  the  nation's  long-range 
energy  supplies,  it  can,  in  the  Columbia  Rockies  and 
elsewhere,  diminish  or  destroy  the  long-range  value  of 
natural  river  systems.  Forthis  reason,  it  is  vitally  important 
that  the  ecological  integrity  of  some  of  the  Columbia 
Rockies  rivers  be  protected  through  state  and  federal  legis- 
lation. Part  of  the  South  Fork  of  the  Flathead  is  protected 
because  it  flows  through  the  Bob  Marshall  Wilderness. 
For  some  others,  wilderness  classification  is  not  the  only, 
oreven  a  workable,  alternative.  In  these  cases,  designation 


as  a  protecti'd  free-flowing  river  would  not  only  preserve 
natural  values  but  allow  many  kinds  of  ecologically  com- 
patible developments. 

In  sum,  the  activities  producing  major  impacts  on  the 
Columbia  R(x.'kies  environment  can  probably  not  lie  sus- 
tained at  a  much  heavier  level  than  the  present  without 
ix-nnanent  degradation  of  the  amenities  and  resources 
that  have  led  to  such  activities.  The  mountains  are 
blemished  by  mining  and  recreation;  the  forests  are 
scarred  by  logging;  the  rivers  are  choked  by  impound- 
ment. The  magnificent  fabric  is  indeed  torn  —  and  could 
be  at  the  point  where  it  will  ravel.  The  C^olumbia  Rockies 
is  perhaps  a  microcosm  of  what  is  meant  by  "our  natural 
heritage"  of  wilderness  and  op)en  space.  Like  most  inheri- 
tances, it  can  easily  be  sijuandereil. 
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Introduction 

Forest  management  is  a  controversial  subject,  in  Montana  and  clseuhere. 
Our  forests  are  the  source  of  numerous  e,oods  and  amenities  that  are  shared  by 
people  with  different  land  use  philosophies  and  tioals.  We  helieie  that  Montanans 
and  others  throughout  the  nation  have  the  rinht  to  enjoy  a  hiuh-quality  forest 
environment  and  that  this  uill  not  be  possible  without  skillful,  flexible,  and 
sensitive  management . 

A  hiu.h-quulH\i  human  environment  must  satisfy  three  basic  criteria:  It  must  be 
healthy,  providing  clean  air  and  uater.  It  must  allou  the  security  of  adiquale 
food  and  shelter.  It  must,  finally,  be  enjoyable,  offerinn  attractive  surround- 
inns  and  diversified  opportunities  for  relaxation,  stimulation,  and  psychic  re- 
newal. The  forest  ecosystems  of  Montana  can  furnish  many  elements  of  such  an 
environment. 

The  term  forest  ecosystem  is  used  to  express  the  interrelated  character- 
istics of  forested  land  -  its  strxtctures,  functions,  patterns,  and  processes. 
It  is  also  used  to  describe  identifiable  forest  units  that  differ  from  sur- 
roundinn  units.  An  ecosystetn  is  a  basic  unit  of  nature,  an  arbitrarily  sized 
complex  of".  .  .  organisms  and  their  nonlivina  envinmment,  each  interacting 
with  the  other  and  influenceinn  each  other's  properties,  and  both  necessary 
for  the  maintenance  and  development  of  the  ecosystem"  (5).  A  forest  eco- 
system is  specifically  one  in  which  trees  are  the  dominant  venelation.  Any 
discussion  of  the  effects  t>f  management  on  forest  ecosystems  must  consider 
the  forest  community  as  an  entity  changing  in  time  and  space.  Changes  occur 
in  the  absence  of  man;  they  occur  much  more  rapidly  and  drastically  in  his 
presence. 

Forest  management  has  been  defined  as  the  practical  application  of 

scientific,  economic,  and  social  practices  to  the  administration  and  working 

of  a  forest  estate  for  specified  objectives  (10).  Implicit  in    this  formal  definition 

are  two  ideas  that  should  be  emphasiwd:  First,  forest  managentent 

encompasses  many  fields  of  knowledge,  ranging  from  basic  ecology  through  timlwr 

marketing  to  the  sociid  implications  of  land  management  decisions.  Second, 

the  "specified  objectives"  of  forest  management  are  often  combined  in  the 

term  multiple  use.  Management  mitst  attempt  to  integrate  the  many  values 

and  frequently  incompatible  uses  of  the  same  forest. 

This  paper  will  primarily  discuss  timber  management ,  the  focus  of  current 
controversy,  and  will  briefly  review  its  known  effects  on  Montana's  forest 
ecosystems.  The  varied  v(dues  of  forests,  and  the  desires  of  people  to  In^th 
"preserve"  and  "create"  a  M(mtana  environment,  cause  management  to  range  in 
.intensity  from  nearly  no  disrupti<m  of  natural  forests  to  the  extreme  disruption 
of  large  areas.  .\lso.  different  forest  ecosystems  react  differently  to  any 
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particular  denn-e  and  type  of  maiumemeut  practice.  Mistakes  in  mananinu 
Montana  forests  have  often  been  the  result  of  inadequate  ecological  information 
or  of  not  applying  information  that  is  available.  In  the  former  case, 
Montana's  lack  is  shared  by  other  parts  of  the  nation.  U-aders  in  fiovemment . 
industry,  and  institutions  are  becominn  aware  of  the  dearth  of  holistic 
studies  concemitin  ecological  impacts  of  forest  mananemetil ,  and  we  are 
hopeful  that  this  situation  will  be  rectified  soon. 

Montunu's  Forests 

Forests  cover  21.(y4H,(>(K)  acres  of  Montana.  About  17,3()(),()()()  acres  are 
classified  as  commercial  and  the  remainder  are  in  national  parks,  wilderness, 
or  low-producinfi  sites  on  steep  slopes  or  arid  lands. 

Forestlands  provide  timber,  water,  wildlife,  recreation,  livestock  forage, 
and  many  less  tangible  values.  The  state's  primary  export  product  from  its 
forests  has  been  timber.  Montana's  estimated  55, 770, (MX), (XH)  board  feet  represent 
about  24  percent  of  the  total  timber  volume  in  the  eiuht  Rocky 
Mountain  states. 

Most  of  Montana's  commercial  timberlands  are  in  the  western  mountains 
and  are  publicly  owned  and  manaf^ed.  Except  for  acreage  in  the  original  rail- 
road firants,  private  holdings  are  mostly  confined  to  the  valley  bottoms.  The 
ratio  of  public  to  private  forestland  is  approximately  four  to  one. 


The  Nature  of  Forest 
Disturbance 

Natural  disturbance  plays  a  major  ecological  role  in  the 
dynamics  of  forest  ecosystems.  Change,  sometimes 
gradual  and  sometimes  abrupt,  is  normal.  Many  factors 
including  wind,  fire,  disease,  insects,  and  vertebrate  ani- 
mals (see  wildlife  section)  affect  natural  regeneration  pro- 
cesses, genetic  selection,  and  plant  succession,  and  are 
in  turn  affected  by  the  alterations  they  have  caused. 

Wind 

Wind  often  creates  a  sudden  and  dramatic  disturbance. 
The  magnitude  of  the  effect  depends  on  wind  intensity, 
the  particular  tree  species  involved,  and  the  physiographic 
features  of  the  site.  In  Montana,  western  larch  is  the  most 
windfimi  species  and  Engelniann  spruce  the  least.  Wind 
effects  may  vary  from  blowdown  of  the  individual  tree 
to  the  leveling  of  large  stands.  Physiographic  features  that 
tunnel  the  wind  or  that  increase  the  density  and  pressure 
of  air  currents  heighten  the  potential  for  drastic  distur- 
bance (I).  Natural  stands  that  develop  within  these  wind 
patterns  are  able  to  survive  for  long  periods;  however, 
changes  in  stand  structure,  whether  by  natural  factors  or 
harvest,  may  increase  the  probability  of  windthrow  dam- 
age. Wind  disturbance  often  initiates  natural  regeneration 
by  opening  the  stand,  permitting  more  light  to  enter,  and 
exposing  mineral  soil  where  trees  are  uprooted.  At  the 
same  time,  blowdown  material  creates  insect  and  fire 
hazards  by  adding  to  the  jiccumulation  of  debris. 

Fire 

Fire  has  played  a  major  role  in  shaping  Montana's  forests. 
Daubenmire  (8)  ranks  it  as  e(|ual  in  importance  to  soil, 
water,  temperature,  and  other  fundamental  ecological  fac- 


tors that  influence  plant  succession.  The  effect  of  fire  on 
stand  composition  suggests  possible  management  uses  in 
western  Montana  (15,  16). 


Numerous  Montana  tree  species  such  as  western  larc-h, 
Engelmann  spruce,  and  lodgepole,  ponderosa,  and  west- 
ern white  pine,  which  would  otherwise  have  been 
replaced  by  climax  species,  have  been  perpetuated  by 
the  repeated  incidence  of  fire.  Their  regeneration  habits 
are  adapted  to  fire-created  conditions.  For  e.xample,  the 
thick  basal  bark  of  western  larch  protects  mature  trees 
against  the  heat  of  the  fire.  The  seed  cast  by  surviving 
trees  falls  on  a  favorable  bed  of  fire-exposed  mineral  soil, 
often  giving  rise  to  o\erl>'  dense  stands  of  young  trees. 
.\nother  example  of  fire  adaptation  is  found  in  the  cone 
serotiny  (or  closed-cone  halvit)  of  lodgepole  pine.  These 
serotinous  cones  survive  in  the  crowns  of  burned  trees 
and  open  to  release  seeds  over  the  fire-preparetl  seedbed, 
a  process  similar  to  that  for  larch.  Young  "dog-hair"  stands 
of  lodgepole  pine  originate  in  this  manner. 

.\lthouKh  single  bums  tend  to  maintain  tree  cover,  fires 
do  not  always  favor  forest  perpetuation.  Repeated  liums 
on  steep  south  s1o|H's  on  granitic  soils  have  caused  acceler- 
ated erosion  and  critical  soil  loss  (35).  AKi>.  r<'p<Mfedbums 
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at  short  intervals,  especially  on  south-facing  slopes,  may 
change  the  plant  community  from  one  dominated  by  trees 
to  one  dominated  by  shrubs.  Extensive  areas  in  Montana 
and  Idaho  have  thus  been  converted  by  multiple  bums, 
and  much  time  is  recjuired  before  trees  successfully  rein- 
vade  such  areas.  Repeated  bums  are  less  frerjuent  since 
the  advent  of  organized  fire  protection,  but  because  of 
the  long  recovery  time  their  effects  are  still  visible  on 
the  slopes  of  the  Rockies. 

Light,  repeated  groundfires  in  the  more  mature  stands 
of  ponderosa  pine  have  a  thinning  effect  (.Vi).  Such  fires 
produce  the  clean,  picturesque,  park-like  stands  that  were 
so  prevalent  before  fire  protection.  These  light  fires 
reduce  the  iiccuinulation  of  debris  and  limit  the  growth 
of  succeeding  species  such  as  Douglas-fir  aiul  grand  fir. 
Because  fire  protection  has  greatly  reduced  the  fretjuency 
of  light  bums,  clima.x  species  are  now  nourishing  in  the 
understories  of  many  serai  stands. 

Insects  and  Disease 

Iiisti  t  iiiltst.iliuii-<  au-  .mother  ecological  lorce  that  greatly 
iiillueiices  the  composition,  structure,  and  succession  of 
Rock)  Mountain  forests  (2.3).  Large  numbers  of  trees  killetl 
by  insects  may  hasten  succession  by  eliminating  the  over- 
story  and  releasing  understor.'  species.  Insect-killeil  trees 
may  also  increase  the  intensity  of  wildfire,  which,  as 
described  al)ove,  can  set  back  succession  by  establishing 
another  serai  stand  (.32).  An  exiunple  is  the  28,()00-acre 
Sleeping  Child  lire  of  1961,  in  which  stands  previously 
infected  by  mountain  pine  beetle  burned  out  of  control. 
Heavy  natural  restocking  with  lotlgepole  pine  after  the 
fire  re(iuired  thinning  of  15,000  acri-.  ii>  i<  liicve  good 
growth  nites  and  avoid  stagnation. 

Many  mature  and  ovennature  stands  are  decunated  by 
disease-causing  organisms  such  as  dwarfmistletoe,  ru.st, 
and  needle-blighting  and  canker-fonning  fungi.  All  of 
these  diseases  allecl  Montana  forests  to  some  ilegree.  Mis- 
tletoe infection  isamajorpn)blem.  It  occurs  in  all  Montana 
sjH'cies,  with  the  exception  of  ponden)sa  pine,  growing 
east  i>l  the  Bitternxit  Mountains.  Serai  sjx-cies  such  as 
larch  .itid  lodgepole  pine  .ippear  to  be  especially  vulner- 
able to  »lwarimistletoes.  Douglas-fir,  .1  climax  species  in 
some  ecosystems,  is  also  highly  vulnerable  (19).  Heavy 
infection  not  onl>  slows  growth  but  causes  mortality;  dead 
trees  ,iiul  witches'-brooms  (overgrowth)  contribute  to  for- 
est litter  and  fire  h.i/.ard. 

In  hnlgepole  pine  the  intensity  of  dwarfmistletoe  infection 
increases  in  proi>ortion  to  the  age  of  the  stanil.  Here  the 
death  of  host  trees  and  the  interxentioii  of  wililfire  has 
a  sanitizing  effect,  although  isolated  trees  or  gnnips  of 
trees  fh.it  escaix'  the  fire  often  serve  as  a  nucleus  for  rein- 
fection 

Managemetit  Practices 

How  I  joselv  <lo  for«'st  m.in.igement  pnicticcs  mimic  the 
naliir.il  ilisturb.mces  discussed  aliove?  Some  pnictices  an- 
designed  to  n-plicate  n.itural  pnK-esses  and  may  h.ive  little 
impact  on  the  foa-st  ecosystem,  while  others  are  inimiciil 
to  the  ecosystem  and  inhibit  its  ability  to  recover.  \  real 


problem  in  forest  management  is  determining  the  amount 
of  disturbance  the  ecosystems  can  sustain  from  fire  con- 
trol, road  constmction.  and  silvicultural  (including  logg- 
ing) practices  without  suffering  irreversible  damage. 

Fire  control  has  been  aimed  primarily  at  protecting  the 
economic  value  of  standing  trees  as  well  as  life  and  prop- 
ert>'.  Because  fire  has  l)een  a  major  natuml  element  in 
shaping  our  present  forests,  its  elimination  can  be 
expected  to  have  profound  effects,  including  the  creation 
of  climax  stands  with  consequent  reduction  of  wildlife 
habitat  and  commercially  desirable  serai  tree  species. 
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Roads  can  cause  nearly  irreversible  forr^  r1ittiirt>anc*. 
They  disrupt  natural  seepage  through  t'  •'-  artd 

oftenconvert  it  into  overlanti  flow   The  1  ;istur- 

bance  on  site  qualit>'  is  not  well  under-.t.....i.  ..imI  more 
research  is  netHied  to  clarify  the  relatitmship.  Rcuds  on 
improper  gradients  and  alignment  and  with  ' 

drainage  cause  erosion  and  contnbute  to  strt-  . 

tation.  While  roads  provide  atxess  for  hunte:   .  ; 

also  encourage  traffic  that  har.iNses  wildlife  In  v<ime  cases 
the  relationship  of  ro.uls  to  .inimal  habitats  is  also  not 
well  undcrstotxl;  cooperative  studies  on  the  subject  arr 
currently  underway  by  the  Muntana  Deiiartmenl  of  Fish 
and  CJame,  the  Forest  Service,  and  the  Unis-ersity  of  Mon- 
tana. 

Silvicultural  practices  should  largely  simulate  or  at  least 

be  in  harmony  with  natural  pn'  ■"  '    '   ■•  ' 

e(|uipment  used  in  logging,  sla^: 
preparation  causes  soil  comp.ictii  :. 
ration  tests  have  shown  th.«t  water  iii 
only  half  as  fast  on  mithanically  trrali 
on  either  bumetl  soils  or  natural  forest  lloor,  i 
dition  can  jXTsist  for  long  pentKls.  Although  ^ 
causes  air  pollution,  it  is  often  a  preferred  | 
the  standpoint  of  the  fori-st  ecosvstem.  Tb. 
asiX'cts  of  silviculture,  sueli  as  ill. 
as  insecticides,  herbicides,  and 

investigation.  The  effects  of  loggiiii.;  >.  lo  ..,  ii..iu.i  t 

thoroughly  in  following  sections. 


Effects  of  Timber  Management 
On  the  Forest  Ecosystem 

('.n)wlh  and  harvest  of  omimeirial  liml>erarr 

affecting  forr-st  ecosystems,  Management  cr 

such  as  the  desired  products,  iprcies  to  fivor.  stivical 
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requirtim-nts  of  favored  species,  economics,  and  impact 
on  vaiufs  other  than  tiinlii-r  ^^^U■u  di-ti-niiinf  wlncli  sil- 
viculturai  NVstein  to  .tpply.  In  nian>  cases  it  is  possil>lr 
to  select  troin  altcrnati\c  systenis  to  iiiinnni/.c  t-llftts  on 
ecosystem  eompt)nents,  incltulin^  wiliilile,  water,  and  the 
vetjetational  complex  (26).  Clearcuttinu  is  often  the  chosen 
method  of  harvest.  It  is  almost  always  nsetl  in  the  case 
of  disease-  or  insect-infested  slamis. 

Economic  considerations,  except  on  hinlily  proiluctive 
sites,  reqnire  practices  that  leail  to  natnral  regeneration, 
a  priK-ess  less  predict.iblc  than  planting  l>nt  less  costK 
to  .ippK'.  Comhin.itioiis  ol  natiir.il  reproilutfion  with  later 
fill-in  plantings  arc  Irecinently  used  on  areas  lli.it  l.iil  In 
reproduce  natunilly  within  three  to  five  years 


Cutting  Methods 

The  basic  methods  arc  clearcuttinK,  removal  of  all  trees 
in  blocks,  patches,  or  strips;  seed  tree  cutting,  essentially 
aclearcnt,  with  seed  trees  re serxetl  as  scattered  individuals 
or  in  j^roups  or  strips;  shelterwood  cutting,  where  the  stand 
is  removetl  in  two  or  more  cuts  10  or  more  years  apart; 
group  selection,  where  many  small  openings  (one  to  five 
acres)  are  made  in  the  stand  and  allowed  to  reproduce 
before  further  cutting  in  the  residual;  and  single  stem 
selection,where  single  trees  are  cut,  based  on  biological 
or  financial  maturity,  in  short  cycles  of  10  to  15  years. 
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The  first  three  methods  are  most  applicaiile  to  trees 
intolerant  of  shade,  and  regrowth  will  produce  even-aged 
stands.  The  last  two  are  applicable  to  shade-tolerant 
sp»ecies  and  will  result  in  multiple-aged  stands.  Table  1 
summarizes  recommended  cutting  methods  for  some  of 
the  principal  timber  t>pes  in  Montana. 

If  timber  production  is  the  management  objective,  mature 
stands  that  have  i)een  decimated  by  insects,  disease,  or 
early  cutting  frequently  require  sanitation  or  improve- 
ment cuttings  and  overstory  removal  for  the  estaiilishment 
of  new  stands.  New  stands,  established  either  by  favoring 
advanced  reproduction  or  starting  a  completely  new  crop, 
are  necessary  to  achieve  the  potential  timber  growth  on 
the  site  (18). 

Multiple  use  considerations:  Each  of  the  described  cutting 
methods  imposes  particular  impacts  upon  other  values 
and  uses  of  the  land.  This  is  a  complex  subject  that  will 
\ie  discussed  in  subsecpient  sections.  Table  2  compares 
the  alternative  cutting  methods  for  one  timber  type,  west- 
em  larch,  and  rates  the  desirability  of  each  method  relative 
to  its  eflec  t  ....  ..ili.-r  (..r.-^t  uses. 


Thinnings  and  otiu-i  iiii<-i  mediate  cuttings  affect  the 
eeosNstem  much  less  drastically  than  do  harvest  cuttings, 
and  their  impact  on  most  other  forest  uses  is  ininimal 
i>y  comparison.  They  are  aimed  primarily  at  improving 
structure  ami  tree  vigor  in  residual  stands.  Such  ineth(jds 
are  generally  in  hannony  with  natural  development  and 
can  insure  the  maiiitenance  of  well-stockeil  stands. 

Wildlife 

.Main  animals  make  their  homes  and  obtain  fo<xl  in  the 
forest,  and  thereby  alterthe  forest  environment.  Preferred 
plant  species  may  be  browsed  into  obscurity  by  excessive 
ungulate  populations  and  reapjiear  only  if  this  pressure 
is  redueed.  Deer,  elk,  antl  moose  damage  seedlings;  bears 
strip  the  bark  from  valuable  trees;  rodents  girdle  Iwth 
seedlings  and  mature  trees.  .Seed-eating  rotlents  and  birds 
also  influence  forest  composition.  KiKlents  that  consume 
seed  either  in  trees  or  on  the  ground  usually  obtain  great 
tpianitities  from  the  larger  species  such  as  ponderosa  pine 
and  Douglas-fir.  .Animals  reflect  the  vegetational  changes 
caused  by  these  activities  by  changes  in  their  own  num- 
bers, productivity,  and  general  welfare. 

.Animal  niches:  Wildlife  ecologists  view  the  forest  as  a 
spectrum  of  niches  —  unique  habitat  combinations  that 
fulfill  the  needs  of  resident  animal  populations.  Thus 
the  diversity  and  abundance  of  animals  in  any  given  forest 
unit  is  directly  related  to  the  diversity  and  abundance 
of  habitat  at  any  point  in  time. 

Niches  vary  both  vertically  and  horizont;illy.  Taber  (29) 
has  defined  vertical  forest  niches  as  zones  of  outer  air, 
outer  surface,  larger  branches  and  trunks,  shrub  layer, 
and  ground.  .Aerial  predators  feed  upon  prey  produced 
in  the  forest  and  inhabiting  the  air  around  it.  Other  animals 
feed  upon  the  buds,  flowers,  fruits,  and  leaves  of  trees. 
The  larger  liranches  and  trunks  provide  homes  for  many 
birds  and  mammals  and  refuge  and  food  for  others.  In 
all  cases,  these  tree  parts  offer  some  protection  from  sun, 
w'ind,  and  rain. 

The  shrub  layer  provides  nesting  sites  for  birds  as  well 
as  cover  and  nutritious,  available  food  for  these  and  for 
a  wide  variety  of  other  animals  ranging  from  mice  to 
moose.  Wildlife  forage  on  the  ground  zone  is  augmented 
by  fallen  fruits  and  insects  from  the  air,  tree,  and  shrub 
zones.  Underground  is  home  for  numerous  burrowing  ani- 
mals, and  it  is  here  that  predators  such  as  foxes  and  coyotes 
make  their  dens.  Perhaps  because  of  our  limiteil  concept 
of  ecology,  the  wonns  and  insects  that  live  in  the  ground 
arc  seldom  considered  when  tallying  faunal  members  of 
the  forest  community.  These  small  organisms  and  the 
many  microbes  that  occupy  litter  and  soil  are  nevertheless 
essential  to  the  forest's  function. 

Horizontal  zonation  may  best  be  described  in  tenns  of 
the  forest  edge.  In  general,  depending  on  the  densit>'  of 
a  forest,  more  light  enters  the  edge,  pennitting  a  greater 
diversity  of  shrubs  and  herbaceous  flora.  .Animals  seek 
these  plants  beciiiise  they  are  for  the  most  part  more  nut- 
ritious then  intern.il  forest  vegetation  yet  are  close  to 
cover.  .Also,  nocturnal  animals  can  safely  venture  from 
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TabI*  1:  Summary  of  cutting  mathodt  racommandad  and  pracUcad  In  (orati  ttandt  In  Montana.' 

Method  Engalmann  Wesiarn  whita 

o(  Watlern  Lodgapola  Oouglaa-            Pondarota        tpruca  and  pine  and  aiso- 

cultlng  larch  pine  »'                        pma             lubalpine  tlr  ciaiad  »paciai 

Claarculting  t1  t1  t2                            3                      tt2                     ttti 

Seed  tree  2  2  12                         2                          2 

Stiellerwood  2  2  2                            12                            2 

Group  jeleclion  3  3  2                            11                            3 

Stem  selection  4  4  3                           4                           3* 


Legend:     1  moat  daiirabla.  2  good  allarnallve:  3  least  desirable.  4  not  applicable 

t  Sanitation  requires  clearcutting  to  remove  infection  sources  in  stands  with  heavy  dwarlmistletoe  infec- 
tion 
tt  Shade,  preferably  that  cast  by  dead  material,  is  required  (or  successful  germination  and  seedling 
survival 
tttSpecial  measures  are  required  to  control  the  alternate  host  tor  white  pine  blister  rust.  HiV«>  species, 
in  stands  containing  western  white  pine  Often  the  best  alternative  is  to  favor  one  or  more  of  the 
associated  species  over  white  pine  because  of  the  extreme  difficulty  in  controlling  blister  rust 

•iniotmMUory  octained  tfom  NoihoMi  Scianca  sno  from  pubucaiiont  ol  ina  Canadian  Fofetlfy  Sarvica  intacmouniain  Fofaal 
and  Range  E>penmeni  Station  USOA  Forest  Senrice  Montana  Academy  ot  Science*  Montana  Fonat  and  Consanaticn 
E>penmeni  suiion  and  Society  ol  Amencan  Foresters 


Table  2.   Comparisons  ol  cutting  methods  In  relation  to  their  impact  on  uses  other  than  timber  in  western  larch 
forests  (24) 


Desirability 

(Least) 

(Most) 

1 

2 

3 

4 

S 

Multiple  use 

conalderatlon* 

1    Esthetic  attraction 

cc 

ST 

SW 

GS 

SS.NC 

2    Forage,  livestock 

Quantity  and  use 

NC 

SS 

QS 

SW 

CC.ST 

3    Forage,  big  game 

Quantity 

NC 

SS 

SW 

GS 

CCST 

Use 

NC 

SS 

CC.ST 

SW 

GS 

4    Timber  production 

NC 

SS 

GS 

SW 

CC.ST 

5.  Water  production 

Yield 

NC 

SS 

GS 

SW 

CC.ST 

Quality 

CC 

ST 

GS 

SW 

NC.SS 

e    Soil  protection 

CC 

ST 

■^'.V  T^ 

■^q 

NC 

LEOCNO 

NC  =  Na  cuning 

cc  ^Ctearcutllng 

ST  =  Scaller*d  t—a  tree  cutting 

SW^Sheltemood  cuning 

aS  =  Qroup  selection  cuning  (growpt  on*  acr*  or  l*«*l 

sS  =  5lngle-«t*'n  telectlon  cuning 
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the  fcl«e  zone  oiil  into  .uli.utiit  meadows  or  RrasslanHs 
to  forane.  EtljSes  within  the  l(>r«-st  itsilf  .irr  irt-ated  li> 
roikslitles.  streams,  tires.  Ulosviiowii,  and  nak  outcrops. 
\t.in-inaile  ednes  are  produced  liy  roads.  loKUiiiK.  cleariiiK 
for  structures,  etc. 

Forest  density  varies  consideralily  depeiidin«  on  topi)«- 
raphy,  soils,  moisture,  and  past  liistor..  At  some  point 
in  time,  at  a  «iven  place,  a  tree  population  reaches  a  ma,x- 
imum  density,  with  a  representative  fauna.  .■Xs  the  stand 
degenerates  with  ane  and  the  canopy  is  opened,  resident 
animals  reflect  veuefafion.il  ch.in«es  with  changes  in  their 
own  .limiulance  .uui  diversity,  .is  noted  e.irlier.  Kcosystem 
disturh.ince  .iccelerates  the  r.ite  .it  which  changes  in  its 
animal  comixment  take  place.  The  composition  and  well- 
heiiiK  ol  the  animal  community  is  also  influenced  hy  the 
nature  of  plant  replacement,  whether  1)\  chance  (natural 
seed  crops,  root  sprouting)  or  by  design  (prescribed  fire, 
reforestation). 


Timber  harvest  and  wildlife:  The  wildlife  component  of 
natural  forest  communities  can  he  drastically  altered  by 
timber  management  practices.  Complete  clearing  will 
generally  be  accompanied  by  complete  loss  of  forest  fauna 
on  the  site  and  replacement  by  one  that  can  adapt  to  the 
newly  created  conditions.  Partial  clearing  usually 
increases  forest-edge  animals  and/or  species  able  to  toler- 
ate smaller  habitat  units  and  man's  activities,  but  species 
dependent  upon  the  internal  forest  habitat,  and  some 
larger  ungulates  and  carnivores  that  conflict  with  man, 
will  diminish  in  abundance  or  disappear.  Forest  managers 
should  understand  these  relationships  and  evaluate  public 
priorities  before  they  implement  timber  harvest  objec- 
tives. 

Changes  that  can  occur  on  sites  from  which  the  bulk  of 
the  trees  are  removed  by  logging  include:  drying  out  of 
the  site  from  increased  insolation  and  exposure  to  wind; 
increase  in  snow  depths  from  decreased  interception  and 
evaporation  caused  by  canopy  removal;  early  snowmelt 
leading  to  change  in  peak  flows  of  streams;  and  altered 
plant  succession  brought  about  by  changes  in  moisture, 
light,  and  wind. 

Changes  in  animal  populations  in  response  to  the  above 
and  other  site  alterations  caused  by  logging  take  several 
forms:  Increased  dryness  can  obviously  affect  animal 
habitat  through  changes  in  soil  temperature,  plant  specia- 
tion,  and  cover  characteristics.  Increased  snow  depths  in 
large  openings  may  exceed  a  species'  behavioral  and 
physical  limits.  The  effects  on  streams  of  channel  altera- 
tions, siltation,  and  thermal  pollution  resulting  Irom 
canopy  removal  may  have  consecjuent  ad\erse  effects  on 
ac|uatic  lil'-  '^•■•-  (■  ■'lowing  section).  Improper  sl.isli  <\\-.- 


l«is.il  iii.n  I  u-.itc  windrows  and  other  barriers  inimical 
to  animal  welfare.  Forage  and  niche  elements  pr<Kluce<l 
by  even-aged  or  single-species  management  may  increase 
the  abundance  of  a  few  species  (including  some  that 
threaten  forest  regeneration)  at  the  expense  of  animal 
diversity. 

The  extensive  road  systems  that  usually  accompany  logg- 
ing also  cause  severe  and  sudilen  disruptions  of  lorest 
ecosystems.  As  noted  previously,  roading  increases  man- 
agement opportunities  when  access  is  needed  to  dis- 
tribute hunting  pressure,  but  it  also  increases  the  game's 
vulnerability  to  both  excessive  and  illegal  killing,  which 
in  turn  cm  taiise  deterioration  of  hunting  ijuality.  In  addi- 
tion, roa<ls  into  hitherto  undevclopeil  forestland  constitute 
habitat  loss  for  man-intolerant  species  such  as  the  grizzly 
bear  and  eliminate  options  for  wilderness  or  other  natural- 
area  designation  that  may  benefit  animal  diversity. 
Whether  or  not  increasing  road  access  is  beneficial  to  wild- 
life is  a  difficult  decision  for  resource  managers  charged 
with  responsibilities  to  provide  a  variety  of  experience 
to  all  citizens. 

.■\nimals  adapt,  move,  or  die  if  their  environment  is  radi- 
cally altered.  Because  wild  species  have  evolved  over 
many  millennia,  they  cannot  be  expected  to  adapt  suc-cess- 
fully  to  sudden  changes;  nor  do  they  have  the  unrestricted 
opportunity  to  move  elsewhere.  Logging  that  exposes 
game  to  hunting,  removes  shelter,  scarifies  a  site  to  reduce 
grass,  fori),  and  shrub  competition,  and  is  cjuickK'  followed 
by  tree  planting,  can  hardh'  be  said  to  beneflt  wildlife. 
Because  intensive  forest  management  is  seldom  compati- 
ble with  wildlife  interests,  and  such  wildlife  benefits  as 
do  occur  are  almost  always  by  accident  rather  than  design, 
goals  and  priorities  should  be  established  for  each  area 
before  timber  harvest  begins. 

Water  and  Soil 

Society's  dependence  on  water  cannot  be  questioned,  nor 
can  the  value  of  water  as  a  component  of  forested  eco- 
systems. Montana  streams  are  important  tributaries  of  the 
Columbia  and  .Missouri  Rivers  and  thus  add  signifi- 
cantly to  national  power  supplies  and  agricultural  produc- 
tion. These  same  streams  are  valuable  sources  for  nninici- 
pal  water  supplies.  Fish  habitat,  water  for  wildlife  imd 
domestic  stock,  and  recreation  opportunities  depend  on 
streams  originating  in  Montana  forests. 

,\s  the  medium  in  which  water  moves  anil  is  stored  and 
in  which  vegetation  is  anchored  iind  grows,  soil  is  a  basic 
value  of  critical  importance.  The  soil-vegetation  complex 
of  forests  enables  these  ecosystems  to  withstand  some 
manipulation  and  remain  nearly  in  chemical  balance.  The 
limit  of  tolerance  to  manipulation  beyond  which  the 
dynamic  equilibrium  of  the  ecosystem  is  jeopardized 
varies  among  forests  and  in  many  cases  cannot  now  be 
predicted.  The  homeostatic  capacity  of  the  soil-\  egetation 
complex  and,  for  practical  punx'ses,  the  soil's  nonrenewa- 
bilitN.  have  recentK'  c.iused  much  concern  about  the 
ciologii  .il  1  ll<-ils  iiffdn-st  m.magement. 
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The  intensity  of  forest  management  is  on  a  gradient  from 
wilderness  preservation  to  commercial  timber  harN'est  that 
involves  clearcutting,  burning,  and  drastic  seedbed  pre- 
paration such  as  the  terracing  in  the  Bitterroot  River  drain- 
age (4).  Similarly,  forest  ecosystems  form  a  gradient  in 
theirability  to  recover  from  a  particular  management  prac- 
tice —  in  their  capacity  to  resist  erosion,  structural  altera- 
tion of  soil,  and  leaching  of  soil  nutrients  with  concomitant 
stream  eutrophication.  Also,  forested  watersheds,  or  even 
areas  ol  the  saine  watershed,  differ  in  terms  of  manage- 
ment effects  on  volume,  timing,  and  riualit>  of  stream 
runofl. 


Almost  without  exception,  reduction  of  the  vegetational 
bioinass  of  a  forest  causes  increased  runofl"  (17).  Reduced 
transpiration  from  the  smaller  living-leaf-surtace  area  will 
usually  more  than  compensate  for  any  additional  evaix>ra- 
tion.  Even  onclearcut  watersheds,  where  evajHiration  mas 
be  much  increased  by  higher  insolation  and  wind  vel- 
ocities, runoff  is  substantially  greater  than  that  of  similar 
uncut  areas.  No  publislieil  data  were  found  for  .Montana, 
but  ilirectionally  unifonn  results  from  studies  throughout 
the  worUI  lead  us  to  predict  that  reduction  of  forest  cover 
will  increase  streamflow  from  .Montana  drainages  while 
establishment  of  forest  vegetation  on  nonforested  sites 
will  rediue  it. 


Timing  of  stream  runoff  is  responsible  for  floods  and 
droughts.  Proper  management  can  reduce  the  likelihood 
of  these  iK'curences  (25);  conversely,  piK)r  man.igement 
can  increase  their  probability.  Impairment  of  water  (|uality 
by  forest  ojierations  includes  high  turl)idit>'  caused  by 
erosion  from  tlisturbed  watersheds.  Erosion  also  causes 
heavy  bedloads  in  str«Mms,  which  can  silt  reservoirs  and 
destroy  llsh-sji.iwning  grounds.  In  .iddition.  w.iter  ((uality 
is  affected  b>  an  increase  in  dissolved  nutrients.  In  some 
niitrient-poor  mountain  streams,  this  can  increase  fish  pn>- 
diictivity.  However,  t«K)  great  an  increase  may  cause  eut- 
rophication and  reduce  fish  production. 

Valuable  inform.ition  from  the  Weisel  and  Newell  study 
(.34)011  slightly  disturbe<l  watershetis  in  western  Montana 
has  In-en  badly  misinter])rete(l  to  indicate  that  logging 
d(H's  not  significantly  .ifTect  the  ilissolved  nutrient  levels 
of  streams  (2.  .11).  Weisel  has  in  fact  concluded  that  it 
does,  but  th^t  the  increase  in  dissolved  nutrients  from 
extremelv  careful  logging  was  not  significant  on  a  nearix 
flat  site.  .Ill  ats  pic.d  situ.itioii  in  thi-  studs  .iriM.  The  r«'siills 
of  .mother  stiuly.  sp<insored  b\  the  Forest  Sersice,  provule 
.idditional  infonnation  on  the  i|ualitv  of  Montana  streams 
flowing  through  both  man.iged  and  unnianaged 
w.itersheds  (27.  28). 


We  mentioned  in  the  wilflife  section  that  management 
practices  can  lead  to  increased  water  temperature. 
.Although  in  some  cases  slightly  higher  temperatures  may 
improve  fish  productivity,  native  species  ma>  be 
adversely  affected.  .Also,  disruption  of  riparian  or  stream- 
side  vegetation  can  lead  to  cooler  than  normal  water  tem- 
I)eratures  in  winter,  and  this  too  can  be  deleterious  to 
developing  fish. 

Many  effects  on  stream  quality  are  caused  by  changes 

in  soil  characleristics.  0\t-'i  ••■•'  'ff  can  he  increased 

by  logging,  roadiiig,  or  ..  ^t  disturliaiK^  tlial 

reduces  the  soil's  iiifiltr.it I  This  ma>  pnwluce 

higher  erusional  rates,  and  the  resulting  sediments  fre- 
quently reach  stream  channels  (22).  Futhennore.  manage- 
ment practices  mav  lead  to  significant  soil  deterioration 
(7). 


^V\    I 


The  most  drastic  soil  losses  occur  where  much  of  the  vege- 
tation has  been  destroyed.  Mass  erosional  hazards  are 
greatest  on  steep  slopes  with  deep  soils  and  moist  condi- 
tions. The  geologic  parent  materials,  soil  type,  and  water- 
table  level  must  also  Ik-  considered  when  evaluating  a 
site's  erosion  (xileiitial  (14).  More  subtle  but  sen  impor- 
tant effects  on  soil,  involving  tlissolve<l  nutrieiils,  also 

result  from  forest  manugeinenl.  Wh«-f' ' '  -if 

vegetation  and  subsec|iienl  loss  ol  1- 

ecosy  stem  may  cause  long-tenn  reduit: 
tivity  is  a  holly  debated  issue  (7,  I.°),3U.  Iiki-  .1 

loss  following  forest  manipulation  has  l>ecii  .'>. 

12),  but  the  amount  lost,  the  time  require*!  foi  iutrsi  lev-ov- 
erv',  .uid  the  ov  erall  significance  of  the  losses  arc  variable. 

\'er>'  few  publications  descril>e  the  effects  of  timber  man- 
agement on  soil  and  water  i'  .  "1. 
although  some  researxh  is  in  | 

by    the    Intennountain    Forrsi  ,( 

Station  aiul  Region  I  of  the  I 
of  burning  on  soil  stabilit>  ,  vval) 
(6).  .Also,  the  Montana  F'orest  .1 

ment  Station  (University  of  Mom  .1- 

tidisciplinarv'  study  — the  LuhriH.ht  «.-«..•«>  sUiit  pi.>>«-ii  — 
on  the  safe  limits  of  forrsi  manipulation  in  Montana. 
including  the  effects  of  inanagenirnt  ditturi>ance»  on  ioil 
and  w.iter  (3). 

Conclusions:    .\llhough   Montana   infomialion   is   titghi. 

sever.il  c—-  ■ '1  I  — '.-     I-- "h 

condiit  (•  I 

on  our  ^  it 

long-lasting.  One  ol  the  pnme  causes  ol  increased  erosion 
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on  inuiiaKed  furfst<i  is  ri>ii(l  coiistriic'lioii  (II,  2),  and  il 
is  partic'iiLirly  important  that  roads  be  carffiilly  plainicd 
anil  liarvfstin^  opiTations  that  niiniini/o  roadin^  lit- 
f ni-ouraiijfil  (22).  However,  venetatimi  removal  and 
reKeneratioii  failure  can  cause  substantial  stream  ent- 
ruphication  even  in  the  absence  of  roads  (20). 

Frequently  the  impact  of  manaijement  on  an  ecosystem 
is  viewed  only  with  respect  to  the  part  directly  modified, 
despite  the  fact  that  nuinipuiation  can  |}rofoiindly  allect 
the  whole  system  as  well  as  snrroundiiiK  and  sometimes 
even  distant  systems.  Manavjement  phuis  should  not  be 
developed  wifhoiif  considering  all  these  relationships. 

At  the  same  time,  each  manaKcineiit  area  must  be  analyzeil 
as  a  separate  unit.  Dils  (9),  when  iliscussin^  clearcuttinu 
in  the  northern  Rockies,  stateil  that  the  adverse  influences 
of  the  practice  ".  .  .  woulil  be  most  intense  on  poor  sites 
(thin,  rocky  soils),  on  southern  exposures,  on  fragile  subal- 
pine  areas,  on  steep  erosive  slopes,  antl  on  very  tiry  sites." 
Such  sites  should  be  evaluated  with  special  care  before 
doinK  anything  that  would  substantially  disrupt  the  veg- 
etative cover.  In  j^eneral,  practices  that  least  disrupt  soil 
surface  and  vegetation  will  cause  the  least  disruption  of 
soil  and  water,  although  the  beneficial  aspects  of  fire  as 
a  natural  disturbance  lead  to  caution  regarding  that 
generalization. 

Finall>-,  Bormaini  (.5)  has  warned  about  potentially  serious 
problems  from  multiple  disturbance  to  ecosystems,  espe- 
cially when  several  of  the  disturbances  are  very  subtle. 
For  example,  air  pollution,  in  addition  to  timber  harvest- 
ing, causes  an  increase  in  streamwater  nutrients  through 
its  influence  on  soil  processes.  The  combined  effect  of 
these  two  disturbances  should  be  evaluated  when  predict- 
ing the  consequences  of  management  in  areas  near  urban 
centers. 

Recreation  and  Esthetics 

Montana's  forestlands  are  of  unquestionable  value  as 
sources  of  raw  materials  such  as  wood,  water,  minerals, 
and  forage.  These  lands  also  provide  less  tangible  pro- 
ducts —  the  sights,  smells,  and  sounds  of  nature.  They 
are  the  recreational  and  esthetic  environment  that  gives 
pleasure  and  meaning  to  the  lives  of  thousands  of  Monta- 
nans  and  out-of-state  visitors.  From  this  perspective  we 
must  view  the  forest  not  merely  as  a  source  of  materials 
but  as  the  setting  for  a  much  greater  spectrum  of  human 
needs. 

Montana  has  no  giant  metropolitan  complexes  where  the 
natural  landscape  is  no  longer  evident.  All  of  our  urban 
areas  are  surrounded  by  or  intermingled  with  forest  and 
rangelands  that  provide  the  open  space  many  large  cities 
are  struggling  to  preserve.  This  close  urban-wildlands 
relationship  puts  forest  management  under  continuous, 
close  public  scrutiny.  The  need  for  timber  management 
that  conforms  to  ecological  controls  has  been  discussed 
at  some  length.  Growing  public  recognition  of  the  forest's 
value  as  a  total  environment  means  that  management  must 
also  conform  to  esthetic  and  recreational  controls. 

The  forestlands  of  Montana  offer  a  tremendous  range  of 

recreational  opportunities,  which  var>-  as  to  their  compati- 


bility with  timber  protluction.  In  the  case  of  developed 
(or  mass)  recreation,  timber  management  can  be  modified 
t<i  enhance  recreational  and  esthetic  resources.  Timber 
stiuids  in  campgrounds  and  picnic  areas  can  be  selectively 
cut  to  remo\  e  individual  trees  that  either  are  safety  hazards 
or  prevent  the  desirable  pattern  of  facility  development. 
(;.ire(ully  planned  cuttings  can  open  up  scenic  vistas  along 
roads  and  trails.  Cuttings  and  subsequent  regeneration 
tan  add  variety  to  monotonous,  even-aged,  single-sp)ecies 
stands,  such  as  the  lodgepole  "dog-hair"  mentioned 
earlier. 


Large  expanses  of  forestland  can  sometimes  include  inten- 
sive timber  management  without  impainnent  of  recreation 
values.  However,  this  requires  careful  planning  and 
administration  of  the  sale  program.  In  sensitive  scenic 
and  recreation  areas,  clearcutting  is  obviously  undesir- 
able. In  others  it  may  be  a  suitable  method  if  small  cuts 
are  used  and  if  cutting-unit  boundaries  blend  with  natural 
features.  Logging  must  be  timed  so  that  entire  drainages 
are  not  cut  over  in  a  short  p)eriod  and  the  area  left  denuded. 
New  logging  techniques,  including  some  that  require 
fewer  roads,  may  possibly  reduce  the  visual  scars  as  well 
as  the  ecological  impact  of  timber  removal. 


In  still  other  situations,  recreational  and  other  nonmaterial 
\alues  are  such  that  timber  harvest  must  be  precluded. 
This  of  course  is  true  in  dedicated  wilderness.  It  should 
also  apply  to  many  n.itural  areas  not  so  designated  and 
to  lands  adjacent  to  population  tlensities  or  transportation 
routes  where  scenic  values  are  critical. 

Timber  management  thus  cannot  be  described  as  categori- 
cally good  or  bad  for  recreation  and  esthetics.  Its  impact 
depends  to  a  large  extent  on  the  degree  and  conceptiial 
(|ualit>'  of  study  and  planning  given  to  each  management 
decision  and  on  the  amount  of  sensitivit>'  used  in  carrying 
out  the  program. 
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Environmental  Quality  Control 

Patterns  ot  tort-stlaiid  use  are  dyiuiiniL  They  change 
according  to  economic  conditions,  technological  develop- 
ment, advances  in  knowledge  of  soils  and  biological  ele- 
ments, political  pressures,  and  the  needs  and  interests 
of  the  piililic.  Until  recently,  as  economics  and  technolog>' 
created  a  demand  for  wood  fiber,  the  allowable  cut  on 
public  land  was  increased.  Now,  however,  because  of  ris- 
ing public  concern,  expanding  recreational  use,  and  more 
recognition  of  the  effects  of  timber  harvest  on  soil,  water, 
and  wildlife,  government  agencies  and  several  industrial 
owners  of  forestland  are  reevaluating  timber  management 
practices  and  are  altering  their  har\est  plans.  This  is  lead- 
ing to  a  reduction  in  the  allowable  cut  (36). 

The  Forest  Service  is  revising  multiple  use  plans  on  all 
national  forests  in  Montana.  .\  "marginal"  designation  is 
given  to  certain  lands  because  of  slope,  soils,  geoloK>', 
or  stand  quality,  in  which  case  cutting  may  be  deferred 
until  safer  har%est  technology  is  developed.  L.inds  under 
consideration  lor  wilderness  or  wild  and  scenic  river  clas- 
sification are  deferred  from  harvest  while  their  legal  status 
is  under  review.  New  standards  of  management  are  also 
modifying  timber  sales  alread>-  uniler  contract,  such  as 
one  on  fiuiiker  Creek  in  the  Flathead  National  Forest, 
to  better  protect  environmental  and  amenity  values. 

The  shift  in  timber  management  is  placing  greater 
emphasis  on  highly  productive  timberlands  and  less  on 
lands  of  low  producti\'ity.  Intensified  management  of  the 
fonner,  if  properly  funded,  can  perhaps  restore  timl)er 
production  to  the  higher  levels  once  estimated,  or  even 
e.xceed  those  levels.  Such  a  shift  would  also  provide  grea- 
ter flexibility  in  satisfying  other  uses  of  forestland  on  sites 
Ifss  suit  (I.!.-  t-.r  timber  '.inmth 

Management  in  Harmony  with  Nature 

A  review  of  current  timber  management  suggests  that  dis- 
ruptive practices  occur  all  too  frequently.  We  would 
deHne  heavy-handed  management  as  the  imposition  of 
land  use  decisions  regardless  of  restraints  and  controls 
requiretl  by  the  lanil  itself.  This  is  tnie  in  forest  manage- 
ment whether  the  subject  is  recreation  planning,  water 
development,  timber  harvesting,  or  anything  else;  how- 
ever, as  throughout  this  paixr,  we  will  confine  our  discus- 
sion to  tiinlnT  practices. 

On  forestland  where  timln-r  production  is  a  primary  man- 
agement ftK-us,  highly  pnxluctive  soil  may  also  l>e  highly 
erosive.  .\n  extreme  example  of  heavy-hantled  manage- 
ment here  would  Ik-  massive  road  construction  and  dozer 
logging.  .\  light-handed,  or  sensitive,  approach  would  In- 
logging  methods  that  disturb  the  grounil  surface  ver>'  little, 
such  as  helicopter  or  overhead  cable  systems.  But.  to  con- 
fonn  to  the  constraints  of  the  l.uul,  harv  fsting  costs  would 
l>e  higher. 

> 

On  forestland  where  timln-r  priKliiction  ami  other  uses 
are  com|Mtible,  sensitive  management  could  include  the 
practices  described  in  the  recreation  section  as  well  as 
KTOwing  sjH'cies  that  do  not  re<|uia'  harvest  by  clcarcut- 
ting,  although  these  species  would  bv  less  desirable  for 


lumber.  Full-tree  logging  to  concentrate  slash  and  reduc-e 
tire  potential  (or  m  .'chanical  chippers  to  reduce  air  pollu- 
tion) would  also  minimize  environmental  disturttance.  as 
would  a  return  to  hor»e  logging. 

.\s  management  in  Montaiui  deals  less  with  virgin  forests 
and  more  wit'  '  '  timber,  huge  harvesting 
equiptnent  w  ■  !er,  more  mobile  machin- 
ery that  can  u ....   .w^..  i...  .  1.  1    .  I    .    ..  .    I...    .     ,  .^ 

with  less  damage  to  surrouiidin . 

vesting  of  smaller  trees  more  •  ._  i 

may  have  to  l>e  processed  in  the  woods  arul  iinished  or 
semifinished  products  hauled  to  a  central  point. 

In  the  construction  of  foreft  roads,  sensitive  iiianaKement 
would  dictate  that  the  shortest  distance  between  two 
points  is  not  always  the  liest  route.  \  road  tlut  tonfonns 
to  the  topography  would  l>e  preferred  to  a  moi. 
road  with  huge  cuts  and  fills   This  iinght  meai< 

cosily  and  winding  road  but  one  tlut  ■••'• 

on  the  land.  The  same  philosophs  wm 
roads  on  a  given  area,  which  in  turn  ■•■ 
vesting  costs. 

The  various  management  measures  considere<i  aK 

seem  far  removed  from  present  economic  realits    ' 

will  raise  the  cost  of  forest  use  and  forest  p' 

are  essential,  however,  if  our  demands  for  tf 

are  to  lie  met  without  intolerable  disruption  ..i  iii.   !..!.Nt 

environment. 

Conclusion 

Miii-ii  1)1  trie  (.iiiitnisersN  oxer  jwst  in  . 

tana  forestlaiuls  arose  from  the  tendr: 

recommendations  for  timln-r  h.ir\est 

approach  made  administration  and  ' 

easier,  it  did  not  make  biological,  ecm 

sense,  .\mong  other  things,  it  did  not  pns  >( 

for  the  wide  variation  in  environmental  <  .  ! 

conditions.  We  are  moving  rapiillv  towaitl  a  iiess 

l>est  descril)eil  as  "systematic  situational  resoun  • 

agement." 

The  new  system  will  reqii 
forv  for  each  management 
ical.  biological,  s<K  I  i'    •• 

n.ition  of  the  antu  i  ! 

also  require  a  dyn..  .  •  ■> 

for  reanalysis  and  replanntng.  a  well-balanced  vtat)  of 
professionals  to  direct  and  support  field  personnel 
charged  with  situational  management,  a  sigortm*  rr%eart  h 
program;  and  more  w  idesprea*!  incorporation  of  infonm-<l 
public  participation. 

Within  ecosystem  limits.  '    '      '  .     .   i 

ment  can  incn-ase  some  i'  < 

forests.  Others,  etjualls  I 

but  only  restoretl  or  ytn'-- 

stands  and  rrs|)efts  the 

and  gi\  es  pnmars  consideration  to  th< 

that  underlie  all  its  inaniiMilable  r<im|> 

uses,  will  conserve  the  land  and  benefit  tls  uvciv. 


39 


Literature  Cited 


Alrtitiulrr.  H    B    1964    Slininii/iiiK  wiiiilfall  dnmml  vIcjiiuUimi:  4u 

%|>niix--fit  li>rr«l>    Fot   Sii    IIIIU»-I42 
Ainrru-aii  Kofr%I  lixlitiilr    IM72.    I'lir  cflfci-ti  of  ilpaivul  liitrvrkliiiK 

on  li>ml  tuilv  WVUiiiiutoii.  I)   C. 

BUkr.  i:    M  .  I.   K    F.mirr,  H   K   Wuriil.uch,  .mil  l«   W   Sirric    1972 

\lult)-<li«i'iplliiar>'  rr>rarfl>  —a  mrdin  to  pifilirt  till-  iiiipiicti  uf  furrvt 

iiidiiipulatKiii  III  tlir  mirtlirni  K.M.kv  Mouiiluiiit.  Mont.  For.  unit  C;oii\ 

E\\>  Sla..  Mi»»oiil.i 

Bollr.  A    \V  .  R    W    Bcliaii.  V,.  Browilcr.  T    Puyiip.  W.  L.  Penitclly, 

H    K    Shannon.  an>l  K.  F   Wainlwih.  1970.  A  univrnlly  view  of  thf 

ForrsI  ScrMiiv  I'    S.  Srnalc  IJot.  91-115. 
Bonnann.  F.  H.   1969   Tlir  i-i-o\v»tcni  lonicpl.  tlir  nrcmsttO'  l)iul« 

for  iiuiltipir  ii>c    In  PtiKc«-<linii»  of  annual  sectional  meeting.  SAF 

\r\v  Fnitlaiul  St-ilion,  lUnton. 

BraikrlMisili.  A    1' .  S   S   EvaiiN.  anil  C"..  E.  Hanly.  1972.  Cooperative 

\lniliei  of  the  use  of  fire  in  »ilviculhire.  Status   Kept.   I.  Northcni 

Keftiun  —  Intenitouiituin  Sla..  l'SP.\.  For.  Ser\'. 
Curry.  H.  H.  1971.  In  ClranuttiiiK  practices  on  national  tiinberlantls. 

L'.  S.  Senate  hearinK  on  inana^ieinent  practices  on  the  puhlic  lands. 

Committee  on  Interior  anil  Insular  .MTnirs.  Sulx:ommittee  on  Public 

Laiuls.  Apr.  5,6. 

D.uiheninire.  R.  F.  1947.  Plants  anil  environment.  John  Wiley  and 

Sons,  New  York. 

Oils.  R.  E.  1971.  ClearciittinR  In  the  forests  of  the  Hocky  Mountains. 

I'lipub.  rept.  to  the  CEQ. 
Ford-Rohertson.  F.  C.  (ed.).  1971.  Terminolony  of  forest  science, 

technoloK)  practice  and  products.  SAF,  Wa.shini{ton,  D.  C. 
Fredrikscn,  R.  1..   1970.  Erosion  and  sedimentation  followinK  road 

construction  and  timl>er  harscst  on  unstiihle  soils  in  three  small  west- 
em  OreKoii  water>heds.  I'SD.A,  For.  Ser\.,  Res.  Pap.  P\\V-104. 
Fiedriksen,  R.  U  1971.  Comparative  chemical  waternuality  —  natural 

and  disturlied  sfrcims  following  loKsinK  and  slash  bumiuR.  In  J.  T. 

Kryitierand  J.  D.  Hall  (eds.).  Forest  land  uses  and  the  stream  environ- 
ment. OreKon  St.  Univ.,  Corvallis. 
Cesscll.  S.  P.  and  D.  \V.  Cole.   1971.  In  Cleaicutting  practices  on 

national  timt>erlands.  U.  S.  Senate  Hearing  on  management  practices 

on  the  public  lands.  Committee  on  Interior  and  Insular  .Affairs.  Sub- 
committee on  Public  Lands.  .\pr.  5,6. 
Gray,  D.  H.   1969.  Effects  of  forest  clearcutting  on  the  stability  of 

n,itural  slopes.  Progress  report.  Dept.  of  Civ.  Eng.,  Univ.  Mich.,  Ann 

Arlx.r 

Hal)eck.  ].  R.  1970.  Fire  ecology  investigations  in  Glacier  Park  — 

historical  considerations  and  current  observations.  Univ.  Mont,  Dept. 

of  Botany.  Missoula. 

Habeck.  J.  R.  1972.  Fire  ecology  investigation  in  Selway-Bitterroot 

Wilderness.  Univ.  Mont.,  USDA,  For.  Serv. 

Hibbert,  A.  R.  1967.  Forest  treatment  effects  on  water  yield. 

Hutchinson,  S.  B.  and  A.  L.  Roe.  1968.  Management  for  commercial 

timber.  Clark  Fork  Unit,  Montana.  USDA,  For.  Sen.,  Int.  For.  Range 

Expt.  Sta.,  Res.  Pap.  I\'T-65. 


kiiiiijK  s .  J   W  and  D  P  Graliaui    I96U  Dwarfmutleluei  ot  tlie  inter 

mountain  and  northeni  Rinkv  Mountain  regions  and  suggestions  for 

control    USD\.  For    Sers  ,  Int    For    Range  Eipl    Sta,  Res    Pap   80 
Likens.  G.  E..  F    H    Uonnanii.  \    M    Johnson.  I).  W.  Fuher,  and 

R    S.  I'lercr    1970   Eflnts  <ii  loresl  cutting  ami  hrrl)iclde  Irealmeiit 

on  nutrient  buitgets  in  the  llubbani  BiiMik  watershed  —  ecosyitem 

Ecol    Moil  40 :2.M7. 
Lul/,  II  J.  1U59.  Forest  ecology  —  the  biological  bates  of  tllviculture. 

II.  R.  MacMillan  lectureship  in  Forestry.  Univ    British  Columbia 
Packer.  P.  E..  and  W.  A.  Uycock.  1969.  Waterkheil  >nanagemeiit  in 

the  United  States;  concepts  and  principles.  Lincoln  Papers  in  Water 

Resoua'es  8:1-22. 
Rm-.  A.  1. ,  and  G    1)    Amman    1970   The  mountain  pine  l>eetle  in 

loilgei>ole  pine  forests    USDA,  For  Sen  ,  Res    Pap   INT-7I 

Roe.  A    L..  H    C    Shearer,  and  W    C    Schmidt.   1972.  Ecology  and 

silviculture  of  western  larch  forests.  USDA,  For.  Sers.,  Int.  For.  Range 

Eipl.  Sla.  ins. 

Rothacher,  J.  1965.  Sireamflow  from  small  watersheds  on  the  western 

slope  of  the  Cascade  Range  of  Oregon.  Water  Resources  Research 

1125-134. 
Shearer,  R.  C.   1971.  Silviculture  svstems  in  western  larch  forests. 

J.  For.  69:732-7.15. 

Streebin,  L.  E.,  S.  VI.  Allen,  H.  S.  Peavy,  and  D.  E.  Cuffy.   1972 

Rock  Creek  II.  A  continuation  of  the  Rock  Creek  water  quality  study. 

Sch.  Civ.  Eng.  and  Env.  Sci.,  Univ.  Okla.,  Norman. 
Streebin,  L.  E.,  S.  M.  Allen,  D.  E.  Guffy,  and  H.  S.  Peavy    1971 

Water  quality  survey.  Sch.  Civ.  Eng.  and  Env.  Sci.,  Univ.  Okla.,  Nor- 
man. 
Taber,  R.  D.   1964.  Wildlife  and  the  forest    West  Pakistan  Forest 

Institute,  Peshawar. 
Tackle,  D.  1962.  Infiltration  in  a  western  larch  —  Douglas-Hr  stand 

folloss'ing  cutting  and  sl.ish  treatment.  USDA,  For.  Serv.,  int  For 

Range  Expt.  Sla.,  Res.  Note  89. 
USD.\,  F'oresl  Service.   1971.  In  Clearcutting  practices  on  national 

timberlands.  U.  S.  Senate  hearing  on  management  practices  on  the 

public  lands.  Committee  on  Interior  and  Insular  Affairs.  Subcommil- 

tec  on  Public  Lands.  Apr.  5,6. 
Vogl,  R.  J.  1970.  Fire  and  plant  succession.  The  role  of  fire  in  the 

intennountain  west.  Inlennnt  Fire.  Res.  Council  and  Sch.  of  For. 

Univ.  Mont,  Vlissoula. 
Weaver,  H.  1943.  Fire  as  an  ecological  and  silsicultural  factor  in  the 

ponderosa  pine  region  of  the  Pacific  slope.  J.  For.  41:7-15. 
Weisel,G.  F.,and  R.  L.  Newell.  1970.  (Quality  and  seasonal  fluctuations 

of  headwater  streams  in  ss-estem  Montana.  Mont.  For.  and  Cons.  Exp. 

Sta.,  Bull.. 38.  Missoula. 
Wellner,  C.  A.  1970.  Fire  history  in  the  noithem  Rocky  Mountains. 

The  role  offire  in  the  intennountain  si'est  Inlennnt.  Fire  Res.  Council, 

Missoula. 
Wikstrom,  J.  H.,  and  S.  B.  Hutchinson.  1971.  Stratification  of  forest 

land  for  timber  management  planning  on  the  western  national  forests. 

USDA.  For.  Serv.,  Res.  Pap.  lNT-108. 


40 


YELLOWSTONE  ROCKIES 


WmI  Ytllowtttfie , 


ENVIRONMENTAL  IMPACT  MATRIX 

ENVIRONMENTAL  CLASSES 


WOOD  PROD. 


RESIDENTIAL 


TRANSPORTATION 


COMMUN.   &   UTIL. 


WATER   STORAGE 


\ 


RECREATION 


o 


o 


o 


Q 


WATER 


OO 


oo 


o 


oooo 


QQQ 


OO 


BIOTA 


O 


OO 


o 


o 


o 


o 


OO 


ooo 


OO 


^ 


o 


OO 


o 


Q 


O  MINOR 
#  MAJOR 


42 


Environmental  Perspective 


e  owsrone  rocKies 


The  cunimaiuliiiK  feature  of  this  re^iun  is  its  iiiujestic 
muiintains,  which  hold  more  than  25  peaks  above  12,000 
feet,  iiiL'ludiii^  Ciranitc  Peak,  the  hijjhest  in  Montana.  \'ast 
reaches  of  wild  secluded  land  lie  behind  the  ^reat  ram- 
parts ot  the  Beartooth,  Absaroka,  Callatin,  and  Madison 
Ranges,  which  in  many  places  rise  almost  perpendicular 
fron)  the  valley  floors.  Glaciers  and  snowfields  ride  the 
flanks  of  the  uppennost  peaks,  anil  their  waters  feed  hun- 
dreds of  streams  anil  lakes.  .\  special  (juality  of  the  Yellow- 
stone Rockies  derives  from  its  ureat  e.xpanses  of  alpine 
anil  subalpine  plateaus,  their  sweeping  meadows  a  prolu- 
sion of  wildflowers.  It  is  probable  that  the  last  Chief  of 
the  Crow,  Plenty  Coups  (1848-1932),  had  these  mountains 
in  mind  when  he  said 

Of  all  things  created,  the  mountains  only  have 
escaped  the  domination  ul  the  white  man.  The 
valleys  are  scarred  by  the  plowman,  ridned 
by  the  traiimaker  and  guttered  b>  the  taker 
of  water,  but  the  mountains  are  still  as  (>od 
made  them,  and  (u  be  near  them  is  to  be  on 
the  patbwas  to  peace. 


.\ltliiiiiL:li  tile  ii.>tiii.il  l.indsi.  .ipc  ul  the  Vcllowstone 
Rockies  IS  mcreasinuK  mollified  i>y  human  activities,  an 
environment  ol  such  hi^h  (Quality  jx-rsists  that  the  name 
"Paradise,"  uiven  to  a  portion  of  the  upper  Yellowstone 
Valley,  is  still  not  inappropriate  lor  the  re>;ion  as  a  whole. 

Environmental  monitorintf  is  recent  .md  sporadic  in  the 
region  and  dat.i  are  sparse,  even  more  so  than  in  the 
Columbi.i  RiK'kies.  For  many  years  the  austerity  and  in.ic- 
cessibility  of  nuich  of  the  Yellowstone  Rockies  kept  the 
region  largely  undeliled  by  m.m,  thus  precluding  the 
necessity  tor  auditing  environmental  he.ilth.  Recently, 
however,  interest  in  the  region's  mineral,  water.  timlK'r. 
and  recreatio/ial  resoua'es  has  stimulated  awareness  of 
existing  and  potential  envinmmental  degniilation  related 
to  development  activities.  Monitoring  has  In-en  initiateii 
.»t  a  h.tndful  of  disconnected  locations  when*  development 
is  imminent  anil  baseline  information  is  wanting.  In  most 
cases  measurement  of  environmental  paPiimeters  will  con- 


tinue through  only  the  initial  iic-tive  kUiges  of  develop- 
ment; in  others  it  will  continue  bevond. 

\\'ith  more  than  HO  percent  of  its  nearly  .5,000  square  iniieii 
in  public  osvnership,  with  a  resident  population  of  IcM 
than  'J.OOO,  and  with  its  intrinsic  envirunmeiital  aineniliet, 
the  Yellowstone  RiK'kies  providrt  outdoor  recreation 
opportunities  that  are  vaned,  extensive,  and  of  the  Hnrct 
ijuality . 

The  region  is  composed  principally  of  portions  of  Yellow- 
stone National  Park  (171.077  acres!  and  three  iiatioiuiJ 
forests  —  the  Beaverhead,  (•allatin.  and  Custer.  It  oIm) 
contains  in  their  entirety  the  Spanish  Peaks  (50.000  jc  ret), 
Absaroka  (64.0(K)  acres),  and  Beartooth  (230.000  acre*) 
Primitive  .\reas,  representing  1 1  pea-ent  of  the  region's 
total  land.  Portions  of  four  roadless  areas  —  the  North 
.■\bsaroka,  Hilgard,  Lionhead,  and  Hsalile  — mav  fw  prop- 
osed for  wilileniess  studs.  M.n  ..J 
acres  of  undesignated  wildlai  iii 
the  National  Wilderness  Prestis  .lii..:.  i%  ^» 
miles  of  jeep,  horse,  ltM>t.  and  game  trai  "le 
mountains.  The  Forest  SeiMce  mainf.iii.-  '  Is 
anil  tss'o  picnic  areas  in  the  region  'm 
National  Forest  are  the  Mailison  Riv<  ;  ■  .  ^e 
area  and  the  Big  Sky  snowmobile  tiaii 

Three  nationally  renowned  Class  1  "blue  nblion"  truut 
streams  originate  in  the  Yellowstone  Rockies.  The  •IS 
miles  ol  blue  nbl)on  water  of  one.  the  NVesI  '  >  r. 

are  sifuateil  wholly  within  the  region,  whi.  :>« 

about  70  additional  miles  of  Class  I  waters  «- 

stone  .mil  M.idison  Rivers.  Mans  miles  of  ■■  A 

still  excellent  fishing  stn-ams.  a-s  well  as  '  Ir 

of  lakes,  contribute  to  the  region's  outstanding  lisherte* 
resource.  To  facilitate  fishenncn  access  to  these  walen 
the  Montana  Fish  and  Came  Commiision  ha»  ettahluhcd 
12  sites  totaling  .5;)2  acres. 

ilunling  quality  in  the  Ycllowxione  Rockirt  is  likc^ite 
excellent,  with  harsestable  popul.i*  '    '  'k, 

miHise,  sheep,  goal,  and  l>ear.  To  1  is 

valuable  resource  the  comi"'-"  'V 

purchiise  or  lease  |ft.y.M  .i«.rr»  '  r, 

ileer  anil  elk  svinter  range  v  '  Iv 

detenoMted  over  the  years,  with  the  prr*-  .:r 

rated  vers-  poor  to  tair  and  the  elk  rangt  -il 

(2).  Ecological  slabilits  of  the  Yellowstone  ai»l  C^iJlatin 
Valleys  s^as  disni|>(rd  in  the  rarls  years  of  human  tritlc- 
nient  by  elimination  of  the  larRr  pirdaton  and  pR>rmp(ton 
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Ill  \\iiitti  v:aiiu'  r.tiikit'  li>  .1  v.iiU't>  ol  liiiiii.in  lists,  tlic 
first  oi  a  lonn  sorirs  of  land  iisi-  tradi-olls.  Without  natural 
controls,  large  uuKulate  populations  increased;  at  the  same 
time,  available  nmj{e  became  more  and  more  restricted. 
A  large  percentage  of  deer  and  elk  winter  range  is  now 
on  private  property  where  there  is  competition  with 
domestic  livestock  (2).  Hunting  is  used  as  a  management 
tool  in  an  attempt  to  regulate  herds  to  within  range  carr\'- 
ing  capacit>'. 

A  main  access  to  Yellowstone  National  Park,  at  Gardiner, 
passes  through  Paradise  Valley,  .\nother  access  to  the 
park,  the  Beartooth  Highway,  is  a  major  intrusion  into 
the  high-mountain  wildlands  of  the  region,  while  at  the 
same  time  offering  motorists  visual  enjoyment  of  some 
of  the  nation's  most  spectacular  alpine  scenerv'.  These 
components  of  the  transportation  system,  combined  with 
others  leading  to  the  West  Yellowstone  entrance  to  the 
park,  produce  one  of  the  heaviest  environmental  impacts 
upon  the  Yellowstone  Rockies  —  recreation  use.  Presence 
of  a  national  destination  point  —  the  park  —  plus  the 
region's  extreme  attracti\eness  for  both  Montanans  and 
nonresidents  result  in  over  two  million  visitor-days  annu- 
ally in  the  region.  Recreationists  seeking  the  environmen- 
tal amenities  bring  substantial  pressures  upon  the  very 
resources  they  hope  to  enjoy. 


Meetingthe  requirements  of  recreational  visitors  for  over- 
night accomodations,  sanitar>'  ser\'ices,  solid  waste  dis- 
posal, parking  space,  etc.  without  adding  to  degradation 
of  air,  water,  land  and  biotic  quality  is  a  great  challenge 
to  land  managers  and  private  enterprises.  .\  special  chal- 
lenge is  presented  in  areas  where  black  and  grizzly  bears 
are  quick  to  take  advantage  of  available  food  or  garbage. 
Conflicts  between  humans  and  biotic  elements  usually 
are  resolved  in  favor  of  humans,  with  consequent  long- 
term  alterations  of  ecosystems,  .■\ttempts  to  save  problem 
bears  by  transplanting  them  to  more  remote  areas  within 
the  region  have  met  with  substantial  opposition  and  have 
caused  a  high  fatality  rate  among  the  bears. 

The  Yellowstone  Rockies  has  sustained  adverse  impacts 
from  off-road  use  of  recreation  vehicles  and  from 
recreation-livestock  grazing,  especially  in  the  vicinity  of 
fishing  lakes.  Off-road  traffic  on  unsuitable  terrain  and 


Mills.  iiiitalil>  ill  alpiiit-  .ire.is,  lias  iici t-ssit.ilcil  t  lusiiit-  ol 
several  areas  to  motorized  vehicles.  ProbabK'  more  should 
be  similarly  protected.  The  severity  of  the  problem,  which 
is  nationwide,  is  reflected  in  the  recently  announced  For- 
est Ser\'ice  regulations  against  all  off-road  vehicles  (other 
than  snowmobiles)  except  on  certain  designated  trails. 
In  some  national  forests,  including  those  of  the  Yellow- 
stone R<K-kies,  tentative  plans  are  to  put  the  regulation 
into  effect  before  the  197.3  field  season  (1 ).  Other  federal 
land  management  agencies  are  also  establishing  regula- 
tions to  implement  a  Presidential  executive  order  concern- 
ing off-road  vehicles  on  public  lands.  Hopefully  the  new 
controls  may  alleviate  some  of  the  environmental  abuse 
from  this  practice. 

While  constraints  have  not  been  broadly  applied  to  recrea- 
tional use  of  livestock  in  primitive  areas  and  other  wild- 
lands,  such  restrictions  appear  necessary  and  are  probably 
not  far  off.  Grazing  by  sheep  and  cattle  is  a  tr<iditiona! 
use  that  has  also  had  some  adverse  effects.  On  the  Gallatin 
National  Forest  in  1971,  sheep  numbers  were  only  a  third 
(9,600  head)  but  cattle  numbers  were  twice  (15,000  head) 
what  they  were  .30  years  before.  No  serious  impacts  from 
cattle  and  sheep  grazing  have  been  encountered  at  lower 
elevations,  although  there  is  room  for  range  improvement. 
In  the  high  countr>',  however,  range  deterioration  has 
occurred  in  the  Boulder-.Absaroka  area  and  along  the 
Madison  Divide. 

Environmental  impacts  from  activities  of  the  region's  per- 
manent residents  are  limited  by  the  sparse  population 
of  less  than  one  person  per  square  mile.  .Available  space 
for  human  occupanc>'  is  restricted  by  fedenil  ownership 
of  most  of  the  land.  Consequently,  tradeoffs  l>et\veen  com- 
peting uses  of  private  lands  are  common,  with  increasing 
allocation  of  private  forest  or  agricultural  and  grazing  lands 
to  recreational  purposes,  such  as  commercial 
campgrounds,  second-home  subdivisions,  and  corporate 
recreational  real  est;»te  developments. 

The  entire  ecologic,  economic,  social,  and  esthetic 
character  of  a  western  portion  of  the  Yellowstone  Rockies 
—  the  Gallatin  Canyon  —  is  undergoing  a  rapid  transfor- 
mation as  a  result  of  the  last.  What  has  been  a  quiet, 
sparsely  settled  corridor  to  Yellowstone  Park  is  now 
becoming  a  bustling  recreational  center  in  its  own  right. 
In  a  few  short  years  the  Big  Sk>'  resort  complex  will  estal> 
lish  a  small  cit>  in  what  had  been  a  semiprimitive  environ- 
ment. If  the  ilevelopment  is  completed  as  planned,  the 
resort  population  of  perhaps  10,000  persons  will  l>e  accom- 
modated by  condominiums,  homesites,  an  18-hole  golf 
course,  a  .50-acre  lake,  tennis  courts,  a  swimming  p>ool, 
a  trap-  and  skeet-shiKiting  facilitv-.  a  dude  ranch,  rodeo 
grounds,  equestrian  showgrounds,  camping  and  skiing 
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facilities,  a  complete  shopping  center  including  bank  and 
liarber  shop,  u  bowling  alley,  sauna  baths  and  health  spa, 
a  filling  station,  seven  restaurants,  and  two  tertiary 
sewage-treatment  plants.  Twentieth-century  living,  with 
,ill  its  comforts  and  ills,  is  clearly  supplanting  the  rustic 
.itmosphere  of  the  Gallatin  Canyon. 

Three  land  exchanges  between  the  Forest  Service  and 
Burlington  Northern  Railroad  will  result  in  consolidation 
of  a  large  tract  of  privately  owned  land  in  the  West  Fork 
basin,  the  principal  focus  of  development  iictivity.  The 
Forest  Service  now  controls  .50  percent  of  the  land  in 
this  area.  Upon  consummation  of  the  exchanges  (unless 
,t  current  court  appeal  is  upheld)  the  government  will 
control  only  28  iiercent  of  the  land,  with  the  remaining 
72  percent  in  private  ownership  (5),  thus  allowing  for 
i-xtensive  real  estate  development. 

\lthough  the  principal  developer  in  the  West  Fork  Basin 
—  CMirysler  Kealty  Coqjoration's  Big  Sky  of  Montana  — 
•ippears  to  have  included  adet^uate  environmental 
^.lfeguards  into  its  plaiming,  there  is  widespread  distress 
over  potential  environmental  and  esthetic  degradation 
r.iused  liy  the  anticipated  influx  of  people  and  by  the 
inevitable  proliferation  of  peripheral  developments.  In 
.iddition,  secondary  impacts  are  now  becoming  apparent, 
such  as  supplfinental  power  transmission  lines  strung 
through  the  C^dl.itin  Canyon  by  the  Montana  Power  Com- 
pany to  serve  the  new  development.  Other  impacts  will 
reach  beyond  the  ('allatin  Canyon  itself:  for  example,  the 
exiH'cted  increase  in  air  traffic  will  necessitate  expansitm 
ifCall.itni  Field  at  Belgrade. 

Consumptive  human  uses  of  public  forestland  —  logging, 
water  supply  development,  and  mineral  exploration  and 
mining  —  have  all  caused  alterations  in  the  natural  envi- 
romnent  of  the  Yellowstone  R<K.-kies,  both  at  the  point 
of  extraction  and  at  the  location  of  processing. 

Although  air  (|uality  is  generally  excellent  in  the  region, 
it  is  susceptible  to  intrusions  of  pollutants  from  external 
souri'es,  including  petroleum  refineries,  forest  fires,  and 
agriciiltur.il  .ind  slash  biiniing.  Specific  l(K'alize<i  air(|ual- 
it>'  pniblems  ongin.iting  within  the  region  itself  include 
those  niiti.ited  by  constniction,  logging,  wood  prtK-essing, 
and  community  activities. 

Impacts  of  logging  upon  airt|uulity  include  dust  generated 
by  trucks  traversing  unpaved  roads  and  a  relatively  minor 
.iinumit  (conip.ired  to  other  nation.il  forestsjofsl.ish  burn- 
ing. During  1V)7I  slash  was  burnetl  a  m.iximum  of  19  days 
on  the  (iallatin  and  Cluster  National  Forests.  The  bulk 
of  these  forests  is  within  the  region,  although  smaller  jwr- 
lels,  on  which  some  of  this  burning  may  have  occurtMl, 
lie  outside  the  Yellowstone  Rix-kies. 

West  Yellowstone  (year-round  popul.ition  about  H(K), 
estimated  sunrfner  population  15, (MM))  is  the  region's 
single  most  im|)orlant  souri-e  of  air  contaminants.  Many 
of  the  town's  sesen  to  It)  miles  of  streets  and  allevs  are 
unpaved,  and  many  of  the  jwved  streets  atv  very  dirty. 
crtMting  a  substantial  iliist  problem,  especially  during  the 
summer  tourist  season.  ()|K'n  biinung  is  allowed  with  a 


permit.  A  local  wood  products  fimi  has  had  a  very  poor 
record  ol  compliaiR-e  with  waste-bunung  regulabon*. 

These  factors  have  caused  West  Vellms-ftone  to  exceed 
the  state  ambient  airqualiiN  .1  par- 

ticulate and  dustfall.  .\n  d\  >  total 

suspended  |>articulate  jxrr  i  um.     a-i. 
lated  for  a  total  of  60  samples  from  th< 
season  (3).  Thi^  '~   ^  ■H  "■  ■  ■■  —     '  •'  • 
mean  of  60  tn' 
stations  in  West   ; 

from  March  througii  .August  in  i  ■  .iver- 

agcs,  expressed  in  tons  of  settle  :  juarr 

mile,  ranged  from  16.76  to  301  .13  toi  tii^  pviiud  ,3y.  The 
Montana  standard  is  only  15  Ions  per  square  mile  in 
residential  areas.  .\s  of  Deceinl>er  31,  1970,  the  town  uas 
in  violation  of  state  air  quality   regulations  in  three 

categories:  occasional  bii '      •  i  .        i 

uncontrolled  o|H-n  buniiiu' 
ram  (4).  .As  of  Decemlier    ..,   - 
approved  landfill  disposal  facilitv 

.\ir  ()ualit>'  is  also  Ix-ing  monitored  relatuc  lu  tlic  bijj 
Sky   operation.    Measurements    by    the    MuntaiM    Stale 
UniversitS'  Gallatin  Canyon  Study  Tr.i 
lished,  indicateil  consistently  pure  an 

Basin  priortocominenceinent  ofcunstriK  > k 

will  probably  continue  in  this  area  only  for  another  year 
or  two. 

Water  supply  development  has  modified  natural  condi- 
tions in  several  localities  in  the  Yellowstone  Rockies  in 
projects  for  municipal  water  (Mv»fir  I  ake-Kn/«>miin 

Creek),  for  irrigation  (t;l.uier  l.ak( 
tion  (Hebgen  and  Mystic-Wesl  I 
part  of  a  plan  to  supply  eleitnca! 
ment  downstream.  Bureau  of  H. 

constnict  .\llenspur  P •■  ''■• 

Livingston  have  resn 

muchof  Paradise  \'all' 

reach  highly  vidued  lor  its  scenic  and  iccivation  Kumta. 


W.itir  .|ii.tlit\     '  '• 
the  ri'gion  B.1^' 

of  drainages  b\  ..  ■ 

tinues  in  are  .is  when-  mn 
development  are  immineni 


••cirahonal 


The  aforementioned  Montana  State  Unismit)'  itudy  tram 
IS  measuring  rertain  physical,  chemical,  and  hiolocical 
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waltT  puriinu'ttTS  on  the  l>alhitiii  Rivt-r  anil  tnlxitarit-N 
in  antk'ipation  of  tht-  Biv!  Sky  coinplfx  anil  satellite 
ilcvelupinents.  Forest  Service  personnel  are  monitoring 
physical  water  ipiality  at  1 1  stations  on  these  same  streams, 
checkinK  response  to  watersheil  manat!ement  practices. 
In  the  Ahsaroka-Heartooth  area,  monitorinu  is  hein^  con- 
ducted above  and  Indow  active  tnineral  exploration  sites, 
particularly  in  the  Still  water  Complex.  Oetails  of  this  prog- 
ram are  jjiven  in  the  contrihuted  paper  1)\  Boh  .■\nilerson. 

Approxin»atel\  half  of  the  sewered  population  of  the  Yel- 
lowstone Rockies  resides  in  West  Yellowstone  and  is 
served  lis  a  secondarv'  treatment  facility  (sewage  lagoon). 
The  other  half,  in  Gardiner,  is  serviced  by  septic  tank 
or  primarx'  treatment.  Clanliner  is  scheduled  to  liej^in  sec- 
ondap.-  treatment  of  its  sewage  by  1974.  .\ll  other  com- 
munities in  the  region  are  unsewered. 

.\11  pid>lic  drinking  water  supplies  in  the  Yellowstone 
Rockies  passed  U.  S.  Pid)lic  Health  Service  standards 
when  inspected  by  the  state  health  department  in  1971. 
One  municipal  water  supply,  Cooke  City's  (50  users),  had 
a  slight  indication  of  coliform  contamination  (possibly 
from  recently  installed  pipes),  but  this  was  considered 
insufficient  to  warrant  an  unsatisfactory  rating. 

Environmental  impacts  caused  by  mining  and  mineral 
exploration    have   occurred    primariK-    in   the    .\bsaroka- 


Beartooth  portion  ol  the  regiim.  These  impacts  also  will 
be  identified  in  detail  in  Bob  .\nilerson's  paper,  which 
follows.  Any  perspective  (orthe  Yellowstone  Rockies  must 
focus  on  the  fate  of  the  region's  most  extensive  and  valu- 
able resource  —  its  magnificent  mountain  wildlands.  Wil- 
derness pro|X)sals  for  the  Absiiroka-Beartooth  are  a  major 
environmental  issue,  as  Mr.  .\nderson  will  note.  Protec- 
tion for  other  outstanding  wild  areas  is  equally  important 
in  tenns  of  the  character  and  (luality  of  the  Yellowstone 
Rockies  and  the  continuation  of  its  mountains  ".  .  .  still 
as  God  inaile  them  .  .  .  the  pathway  to  peace.  " 
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ABSAROKA-BEARTOOTH  AREA 


by 
Boh  .Anderson 


General  Description 


Thf  .Vhs.iroka-BiMrtdotii  is  a  mountainous  area  of  about 
a  million  and  a  half  acres  that  lies  north  and  northeast 
of  Yellowstone  National  Park.  The  land  is  predominately 
wild;  therefore  the  environmental  qualify  is  for  the  most 
part  little  affected  by  man. 

Because  of  the  wide  elevation  range  (from  about  5,000 
to  nearly  1.3,000  feet)  the  topography,  landforms,  and  vege- 
tation types  are  e.xtremely  varied.  Along  the  elevation 
gradient,  vegetation  types  include  grasslands,  forest  bogs, 
aspen  thickets,  Douglas-fir  and  lodgepole  pine  forests, 
mountain  meadows,  subalpine  forests,  subalpine 
meadows,  alpine  meadows,  and  barren  rock  outcroppings. 
These  vegetation  types  (or  ecosystems)  vary  in  their 
respyonse  to  manipulation  or  alteration.  In  general,  diver- 
sity decreases,  stability  decreases,  and  sensitivity 
increases  with  increasing  elevation. 

The  climate  likewise  shows  extreme  variations  along  the 
elevation  gradient  —  semiarid  in  the  lowlands  and  sul>- 
anctic  in  the  heights. 

Man's  overall  impact  on  the  environment  has  been  minor 
for  two  reasons  ( I ).  First,  the  area  has  a  dearth  of  develop- 
able resources.  Second,  the  austerity  ol  the  climate  anil 
physiography  is  not  conducive  to  human  habitation. 


Conditions  and  Trends 
Air 

In  general,  though  there  are  no  known  measurements  of 
its  parameters,  air  quality  is  very  good.  Occasionally,  par- 
ticulates from  oil  refineries  at  Laurel  or  Billings,  from 
agricultural  burning  in  the  lower  valleys,  or  from  slash 
burning  or  forest  fires  in  other  areas  ma>'  lower  visibility 
(11,  12,  13). 

The  area  has  had  no  major  forest  fires  since  the  Horseshoe 
Basin  fire  in  1953.  Slash  burning  is  minimal  l>ecause  of 
the  limited  amount  of  timber  harvested  but  can,  during 
critical  meteorological  conditions,  contribute  to  local  imd 
regional  air  pollution  problems. 


Water 

Because  of  the  lack  of  man's  intnision  and  the  durabilitx' 
of  the  rocks  that  cover  most  of  the  area,  water  quality 
is  generally  excellent.  The  importance  of  this  quiditv'  is 
emphasized  by  high  surface-water  >ields —  1.0-2.6  acre- 
feet  jx-r  acre  per  year  (11). 

Water  (juality  infonnation  is  limiteil,  but  some  data  have 
been  collected  on  the  Boulder  River,  the  Stillwater  River. 
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tlir  West  Fork  ul  thf  Stillwatci  Uucr,  K^-,1  and  Wuit 
Kosflmd  Creeks,  R(K-k  Creek,  and  the  West  Fork  ot  Hoc-k 
Creek.  These  data  indicate  that,  except  dunnK  i>eak  runoff, 
turbidity  is  less  than  I  JTU  (Jaeksini  tiirl)idi(>  units).  .\t 
the  national  forest  boundaries,  water  teMi|)erature  highs 
range  from  1 1-IB'C.  From  tall  to  spring,  temix^ratures  vary 
from  1-4''C.  Hardness  is  usuall>  (rom  1.5-40  mg/1  (as 
C*COi).  .Mkalii>it>'  varies  from  1S35  mg/1  (as  C.COj) 
and  sulfate  from  1-3  mg/1.  Iron  is  ussually  less  than 
0.08  mg/1  (11). 

A  slight  deviance  from  the  excellent  water  quality  in  the 
Ahsaroka-Beartooth  is  measurable  in  the  West  Fork  of 
the  Stillwater  anil  the  Stillwater  Kivers,  where  hardness 
may  range  up  to  80  nig  1,  alkaliint\  to60  mg/1, and  sulfate 
to  is  mg/1  (11).  Though  all  of  these  data  fall  well  within 
the  V.  S.  Public  Health  Service  drinking  water  standards, 
they  probabb  reflect  the  impact  of  mining  and  mineral 
exploration  in  those  two  drainages. 

Inthe  Stillwater Riverand  East antl  West  Kosebud Creeks, 
samples  have  shown  that  from  70  to  1(K)  percent  of  the 
bottom  fauna  are  pollution-sensitive  a(|uatic  insect  orders 
such  as  Plecoptera  (stonetlies),  Tricoptera  (caildistlies), 
and  Ephemeroptera  (mayflies)  ( 1 1). 

A  notable  exception  to  the  usual  high  water  (|uality  occurs 
in  the  Daisy  Pass-Lulu  Pass  area  near  Cooke  City.  Here, 
mining  has  aggravateil  an  acid  ilrainage  situation  resulting 
from  soils  and  rocks  high  in  sulfides.  Fisher  Creek  (a 
tributary  to  the  Clark  F"ork  of  the  Yellowstone)  and  a  small 
stream  in  the  headwaters  of  the  Stillwater  Hiver  have 
demonstrated  waters  high  in  hardness  (10.5  mg/1  as 
CCOi).  alkalinity  (60  ing/1),  sulfate  (60  ing/1.  iron  (1.5 
mg/l),  copper  (0.7  mg/1).  and  turbidity  (>20()  JTU)  (11). 

At  and  ne.ir  Cloose  l.«ike  (near  Cooke  City),  mineral  explo- 
ration has  resulted  in  serious  siltation  of  spawning  grounils 
for  cutthroat  trout. 

Though  111)  d.ita  are  available,  water  i|iialit>  in  the 
Absanika  streams  that  drain  southwani  into  Yellowstone 
Park  is  pnibably  not  as  high  as  in  streams  that  drain  the 
Beartooth  (streams  mentioned  in  the  second  paragraph 
of  this  siibse<;tion)  (11).  In  the  s(»iitheni  .\bs.iroka.  the 
rocks  are  less  resistant  volcanic  and  sedimentars  materials 
and  the  soils  are  deeix-r  anil  better  develo|H'd  (.1).  The 
water  here  is  surel>  more  sensitive  to  disruption  and 
development.  In  fact,  the  spnng  seilimeni  liMil  in  Hear 
Creek  (near  Janline)  was  reixirted  to  incir-ase  after  clear- 
cut  logging  in  the  drainage  in  the  e.irK    I950's  (11). 


One  ul  the  must  serious  c-li^  liuiiiiteiil^l  qucstiuiK  lu  (lie 
.\bsaroka- Beartooth  is:  What  will  l)e  the  effect  on  water 
quality  of  mining  activities  in  the  Stillwater  Complex? 

This  complex,  a  fonnation  stretching  from  East  Fishtail 
Creek  to  the  main  boulder  River  in  tlie  iiortheni  ixirtitm 
of  the  area,  is  known  to  contain  vast  but  low-grade  d.-jw.v,(v 
of  a  numl>er  of  metallic  ores  (1,9.11).  Recentis  rei.'  ■• 
exploration  suggests  tlut  it  is  merely  a  (luestion  <il  ti  .. 
economics,  and  technology  before  large-icale  develop- 
ment occ-urs. 

Looking  ahead,  a  number  of  organizations  including  the 
Forest  Service,  the  Montana  Department  of  Health  and 
Environmental  Sciences,  the  Montana  Department  of 
Fish  and  (fame,  the  L'.  S.  Geological  Surses  .  the  .\n.ii  •  •:  !  i 
Company,  ,\M.\.\  Mining  Company.  Johns  Mansill'     1 
ing  CompaiiN .  and  Cyprus  Mining  C^>mpan>  have  '  ■ 
a  cooperative  monitoring  program  to  establish  a  !>.■  ' 
of  water  ijuality  and  to  delect  changes   resulting'   ' 
mining-related  activities.  Data  from  a  netv»ori  of  aUiut 
100  monitoring  stations,  most  in  the  Stillwater  C<implex. 
are    stored    for    easy    retrieval    in    an    automated    data- 
processing  system  at  the  Denvcroffice  of  the  Environmen- 
tal Protection  .\gency  (5). 

.\inong  the  parameters  JM-ing  measured  in  »!■••  •■•  i  '    ■■•• 
discharge,  dissolved  oxygen,  conductivity  ,  al  • 
temperature,  anil  turbiditv  .  I>ilH>ratorv  anah 
calcium,  magnesium,  sodium.  ix>tassium.  irun.  ni.r.  . 
ese,  iduminum.  silica,  bicarlionate.  carf>orutp.  hytlr"<    .' 
chloride,    sulfate,    nitrate,    fluonde.    phosphate,    i '■;,•: 
nickel,  zinc,  cadmium.  pH.  hiirrlness.  siMlium  absi'i;  • 
ratio,  specific  conductance,  alkalinitv  ,  and  total  disv      .  •    : 
solids.  Flora  and  fauna  are  inventoned  at  the  same  st.i* 
(5). 

Land 

(.1  Of  (K.Y 

ik'dr>H.k  geologx  has  a  significant  influerK-r  on  wills  and 

a  numlH-r  of  other  important  envininmental  features  The 

Beartooth  Uplift  IS  a  bl.Kk  of  r  ! 

schist  that  extends  from  the  M' 

including  the  vast  B<-artonlh  Pl.i' 

highlv  resistant  to  enision,  thus  ^ 

and  pnxluctivity  is  low.  The  elon., 

cess  IS  glacialion.  Iwjth  shield  (or  ctintinenlaji  ami 

(or  valley)  ty|x«s.  The  southern  .\bvar<tka.  on  th< 

hiind,  is  underlain  bv  less  durable  Tertiarv  volcanii.  xmi 

sedimentarv  matenals.  Here  \»ealhennR  has  rrtultcd  m 

ileepcr  M>ils.  sometimes  v»'ith  high  clay  cxinlrnl  til.  12). 
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MINERALS 

The  \l)Nanika-BeurttK>th  has  been  thorounhly  explored  liy 
iniiuTuU  priispfftors  sinre  the  lute  IHOO's.  Most  of  the 
evpliir.ifioii  hii>  proven  tiiiltless.  Iiiit  a  iiuinUerof  valual)li- 
ilepi)sits  have  heeii  (le\eh>peil.  Major  explorufioii  ami/or 
extraction  sites  are: 

Stillwater  Complex  This  area  contains  dozer  trails,  roads, 
discovers  pits,  trenches,  drill  sit»-s,  lailinu  ponds,  and 
shafts,  some  historic  and  some  recent.  In  accordance  with 
1971  Montana  legislation  and  c(»operative  agreements 
l)et\veen  the  Forest  Service  and  involved  mining  con- 
cerns, concerted  efforts  have  been  made  to  repair  many 
of  the  old  scars  and  all  of  the  recent  ones  and  to  condnct 
current  exploration  in  an  environmentalb'  considerate 
manner.  The  Forest  Service  has  prescribed  such  things 
as  road  construction  standards  and  seeil  mixtures  for 
revegetation  of  disturbed  sites. 


milling  e<|uipment  as  well  as  abandoned  shafts  decorate 
this  scenic  area. 

KmiKninI  MiniiiK  District  From  19(H)  to  19.')0  nearly 
S500,()0()  III  Hold  and  silver  was  produced  here  (9). 
L'nsinhtly  dozer  trails  and  discovery  pits  are  the  result 
of  recently  renewed  exploration. 

(ioose  Lake  District  (See  previous  section  on  water  qual- 
ity.) Exploration  dating  back  to  1885  has  scarred  the  land- 
scape, which  shows  little  evidence  of  natural  recovery 
because  of  the  austere  environment  (12). 

Horseshoe  Basin  Indiscriminate  bulldozing  in  a  dry  alpine 
ecosystem  has  caused  appalling  degradation  of  the  visual 
landscape.  There  is  little  evidence  of  the  active  mining 
that  took  place  at  the  turn  of  the  centur>'. 

Hellroaring  Plateau  Several  thousand  tons  of  low-grade 
chromite  and  chrome  concentrate  were  produced  here 
during  World  War  11  (11).  The  old  mining  road  has  pro- 
vided motorized  access  to  a  fragile  alpine  ecosystem.  The 
potential  for  overuse  by  recreational  vehicles  is  high. 

Other  sites  of  minor  and  apparently  insigniPicant  explora- 
tion include:  Boulder  Mountain,  Bridge  Creek,  Great 
Falls  Creek,  Haystack  Mountain,  Mt.  Cowan,  Mt.  Wood, 
and  East  Fork  Main  Boulder  River  (9,11).  Impacts  have 
been  negligible,  and  most  of  these  areas  are  reverting  to 
natural  conditions. 


Several  difficult  problems  face  the  reclamation  program. 
Most  of  the  work  is  at  high  elevations,  where  temperatures 
are  low,  the  growing  season  is  short,  and  soils  are  poorly 
developed;  thus  natural  processes  are  slow.  There  are 
no  other  known  reclamation  projects  in  similar  environ- 
ments. Suppliesof  seeds  of  native  vegetation  are  not  avail- 
able. 

As  of  the  winter  of  1972  the  program  is  about  60-percent 
completed  as  prescribed.  It  is  too  early  to  evaluate  the 
success  of  the  work  (.3). 

New  World  Mining  District  Located  near  Cooke  City, 
the  district  produced  a  variety  of  minerals  valued  at  $.34 
million  from  1900  to  19.3.3  (9).  Fisher  Mountain  and  many 
surrounding  locations  have  been  denuded  of  vegetation 
and  piled  with  dumps  and  tailings.  Because  of  high  sul- 
fides in  soils,  vegetation  cannot  grow  and  drainage  is 
acidic. 

Jardine  Mining  District  Here  nearly  $7  million  in  minerals 
was  produced  between  1900  and  1948  (9).  The  environ- 
mental result  has  been  unsightly  tailings  ponds  and  heavy- 
metals  contamination  of  Bear  Creek  (4). 

Crevasse  Mining  District  .\ctivities  between  1901  and 
19.39  produced  minerals  worth  $70,000  (9).  A  number  of 
abandoned  shafts,  dumps,  head  frames,  and  cabins  remain. 

Cowles-Indepcndence  District  .\ctive  in  the  late  1800's, 
the  district  has  been  dormant  since  19.34  (9).  Mining  and 


SOILS 

Soils  in  the  Beartooth  are  typically  shallow,  coarse,  or 
gravelly  loams  with  little  clay  development  and  high  ero- 
sion potential.  On  undisturbed  sites,  erosion  is  minimal 
and  soil  stabilit>'  problems  are  few  because  the  soils  are 
well  drained,  shallow,  and  have  little  clay  content 
(1,6.7,8,11). 

In  the  southern  .\bsaroka,  as  noted  previously,  soils  are 
much  deeper,  better  developed,  sometimes  poorly 
drained,  and  often  possessing  a  high  clay  content.  Soils 
are  less  susceptible  to  erosion  here,  but  the  eroded  clay- 
sizeil  particles  remain  in  suspension  and  cause  turbidity 
in  nnioffwater.  In  areas  of  steep  slopes,  high  precipitation, 
pwor  drainage,  and/or  high  clay  content,  the  landforms 
are  often  unstable.  Many  sites  exhibit  active  land  move- 
ment. Others  ha\'e  the  potential  if  disturbed  (12). 

RANGE  AND  FORAGE 

At  one  time  nearK  e\er>  open  patch  of  vegetation  in  the 
Absaroka-Beartooth  was  stocked  with  sheep  in  the 
sunnner  months.  Overgrazing  caused  competition  with 
wild  animals,  invasion  by  less  desirable  plants,  soil  env 
sion,  and  stream  siltation.  High  transportation  costs, 
limited  availability  of  dependable  herders,  and  range 
deterioration  have  led  to  a  marked  reduction  of  penmited 
sheep  to  7, 100.  Riuige  conditions  indicate  that  this  number 
should  be  further  reduced  (11). 

Within  the  .■\bsaroka  Primitive  .\rea  grazing  has  not  l>een 
allowed  except  for  recreational  stoc-k.  The  range  there 
is  generally  in  good  to  excellent  condition  (11). 
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FIRE 

This  wa.s  once  a  natural  phenomenon  in  the  Ahsaruka- 
Beartooth,  as  indicated  by  the  extensive  stands  of  lod- 
gepole  pine  on  Doutjlas-fir  sites.  Because  ol  active  fire 
suppression,  the  only  major  lires  in  recent  decades  were 
the  Rock  Creek-HellroarinK  Lake  fire  oJ  1948  (5,000  acres) 
and  the  previously  mentioned  Horseshoe  Basin  fire  of 
1953  (1.200  at  res)  (11). 


Fire  suppression  has  had  a  marked  effect  on  natural 
ecosystems.  Natural  succession  has  l>een  hasteneil,  the 
age  structure  of  communities  has  changed,  and  forest  litter 
has  tended  to  accumulate.  In  many  cases  the  result  is 
staRnancy  and  a  tieterioration  of  wildlife  haliitat. 


fishery  in  the  Beartooth  is  minimal  because  of  steep 
gradients,  low  temperatures,  and  low  nutrient  concentra- 
tions (11). 

Unlike  the  Beaitooth,  the  .\(>saroka  has  few  lakes,  but 
the  stream  fishers-  in  the  southern  .\bsaroka  is  important. 
The  water  here  is  productive  becasue  of  high  nutrient 
concentrations  (11).  In  Slouch  rrt-«^k  ■:;r-t7tn?  hv  c-attle. 
horses,  and  wildlife  has  <tdv<  %  b>' 

reducing  cover  and  causing 

A  numl>er  of  .M>san>ka- Beartooth  animals  were  included 
in  the  Bureau  of  Sports  Fisheries  and  \V.i  <i.'-  il^s  lift 
of  rare  and  endangered  sjx-cies  (10»     \  jte. 

grizzly  bear,  prairie  falcon,  and  .\rctii    ,,  ire), 

.\merican  peregrine  falcon  (endangered),  pine  marten, 
wolverine,  Canada  lynx,  fi-rnitnn.ius  hawk,  aisd 
.American  osprey  (status  un  ■   •  Other  anintals 

found  in  low  numliers  in  ti.  .ade  tlte  cougar, 

liald  eagle,  great  gray  owl.  saiiilull  LraJic.  aitd  trumpeter 
swan.  The  wolf  may  l>e  extinct  here. 

Whether  some  of  these  animals  are  indeed  rare  or  endan- 
gered is  a  subject  «>f  conlr"^  ■•■ -^  M...V  l,..vi..v...  nf^ 
specific  in  their  needs  for  ■••  ^\  ith 

current  pressures  for  develip;  f  si- 

dent  that,  at  the  verv'  least,  their  habilai  is  endangered. 


Biota 

WILDUFK  AM)  FISHERIES 

In  most  of  the  Beartooth,  productivity  is  so  low  that  wild- 
life populations  cannot  lie  supported.  There  are  imjxir- 
tant  exceptions:  Bighorn  sheep  summer  on  the  alpine 
plateaus  and  winter  in  small  strategic  areas  in  the  valleys 
of  the  Stillwater  River.  East  and  West  Rosebud  Creeks, 
and  R(K-k  Oeek.  Mountain  goats  summer  and  winter  on 
the  plateaus  from  Rock  Creek  to  East  Rosebud  Creek. 
The  foothills,  from  West  Rosebud  Creek  citxkwise  around 
the  an-a  to  Cianliner,  support  dense  mule  deer  ixipula- 
tions.  Small  but  important  resident  elk  lienls  summer  in 
the  area  aiul  winter  on  key  locations  in  RiK-k  C'reek.  West 
Fork  Rock  Creek,  and  other  valleys  (II). 

The  .Absaroka  is  more  suitable  than  the  Beartooth  for 
diverse  wildlile  populations  because  of  more  nunlerate 
climate,  higher  priHliicfivity,  and  better-develojXMl  soils. 
In  summer  the  southt-ni  .\bsarok.i  supi>orts  a  dense  elk 
population,  part  of  the  migrators'  north«-ni  Yellowstoiu- 
henl.  Numerous  drainages  on  the  western  (l.iiik  of  the 
mountains  pn)vide  ke>  winter  rang«'s  for  small  resident 
henls.  Mountain  go.its  are  plentiliil  in  the  Mt.  W,ill.ice- 
Cn>w  Mountain-Pyramid  area  and  incur  also  in  the  vicin- 
ity of  Haystack  Peak- Roundhead  Butte. 

The  Beartooth  is  emlH-llished  with  hundreds  of  alpine 
and  subalpine  lakes.  Many  of  these  Likes  .in-  sterile  (with 
respect  to  fish)  iK-cause  of  low  nutrient  c«)ncentn»tions 
and  low  oxygen  content  in  winter.  Others  have  been 
siM-ked  with  grayling  and  with  cutthroat,  golden.  rainlKiw, 
and  brook  trout.  Some  of  the  lakes  sup|Mirt  poxhiclisc 
fish  popiil.itions.  In  others,  pniblems  anse  from  low  pnv 
ductivity  and/or  heavy  fishing  pressure.  The  stream 


TIMBER 

Logging  has  occurred  on  the  fringes  of  the  .\bsarolca- 
Beartooth.  for  example  in  the  forks  of  Rock  Creek.  Red 
Lmlge  Creek,  West  F<irk  of  the  Stillwater  River.  Mill 
Creek.  Bear  Creek,  .uid  Palmer  Creek   T'  .l>er 

resource  is  located  in  Hellroaring,  B'  .ind 

Slough    Creeks,    This    reviurix-    lias    d'  »n- 

stmiinis  In-cause  of  seastinal  .sccess.  lh<  ;ini- 

tive  .Area,  steep  slopes,  soil  instability,  i:  !ial. 

sensitive  ecosystems,  and  long  haul  distanc«s    : 

Spatial  Relationships  In 
The  Human  Environment 
Land  Ownership 

Ls>ei)tlalU    all  ol  the  .Absaitika-lk  ai1iM>th  trra  Is  wtthin 
the  IxHindaries  of  the  Ci,dlrtftn  ,»nd  Ciiitrr  N^tirmjil  For- 
ests. Most  of  the  lanii 
exceptions  are  a  few  li. 

claims  in  the  minint;  >s  m.m 

thesj-  forests  an-  the  .i:  Primilisv 

Transportation  Systems 

Transp»>rt.»tion  to  the  ,\bsamka- beartooth  is  pmsided  bv 
a  system  of  airp<»rts.  railn>a(ls.  and  niacU  on  rhr  p»-n;ihrr>  . 
Within  the  area.  lrans|>ortjtion  i»  bs   .<•  'rail 

system  and  by  gravcleil  or  unsurf*f»l  i  \»-er 

|K)rtions  of  the  major  drainages  ( 1 2 

Thet'    •        •  •     '        -  •      ' 

stni>  ■ 

and  :'..    ., 

and  aesthetics. 
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Roadcd  drainanfs  include  Bear  Creek,  EiniKmnt  Creek, 
Mill  Creek,  West  Hi.uUler  Kiver,  Main  B.iulder  Kiver,  Kast 
Boulder  Biver.  West  Fork  Stillw.ifer  Biver,  Stillwater 
River,  Kast  ,uul  West  Busetuid  Creeks,  Bed  l-mlne  C^reek, 
West  Fork  Boek  Creek,  Boik  Creek,  and  C^lark  Fork  of 
the  Yellowstone.  Many  of  these  roads  have  excessive 
grades  and  inade<juate  cross-drainage  and  have  caused 
stream  siltation  .uid  l.ind  inst.il>ilit\'. 

A  uniijue  trans|xirtati()n  leafure,  noteil  in  the  precediiiK 
Yellowstoin-  B(K-kies  perspective,  is  the  Bearfooth  Hiijh- 
way  (U.  S.  212)  which  connects  Beil  i^xlue  with  C^ooke 
City  across  iin  1  l,lKK)-fool  pass  on  an  alpine  plateau. 

Recreation 

()iit(liMii  III  rc.ition  is  a  priniar\'  use  ot  the  Ahsaroka- 
Beartooth.  in  summer,  camping,  backpacking,  horseback 
trips,  motoring,  hiking,  fishing,  climhin^,  hoatinn.cyclinK, 
and  picnicking  arc  popular.  Hunters  use  the  area  inten- 
sively in  fall.  Winteractivities  include  downhill  and  cross- 
countrs'  skiing,  ski  mountaineering,  and  snowmohiling. 
Demands  for  all  of  these  uses  are  increasing  (12). 

Wilderness 

III  .ici.oid.iiKc  with  the  1964  Wilderness  Act,  the  Forest 
Ser\'ice  is  stuilying  the  .\l)saroka-Beartooth  to  detennine 
its  suitability  for  inclusion  in  the  National  Wilderness 
Preservation  System.  Congress  can  ultimately  preserve 
as  wilderness  none  of  the  area  or  as  much  as  about  900,000 
acres. 

Wilderness  designation  would,  for  the  most  part,  preserve 
or  improve  the  environmental  quality  di.scussed  herein. 
A  valuable,  unique,  and  scarce  wilderness  resource 
would  be  provided  for  this  and  future  generations  of 


Americans  in  accuni.mi  i-  with  the  letter  and  iiifeiit  ol  tin- 
Wihiemess  Act  (1). 

\N'ildeniess  designation  would  place  constraints  on  the 
development  of  such  resoua-es  as  minerals,  water,  and 
forage.  Logging  and  motorized  use  would  Ik*  prohibited. 
The  neeil,  value,  and/or  cost  of  development  of  these 
resources  present  a  lanti  luanagement  issue  of  major 
importance  to  the  iH-o|ile  of  Montana  an<l  the  nation. 
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Environmental  Perspective 


In  this  region,  tht-  luml  opens  out:  the  cMJiniD.inditi^  vertital 
dimensions  of  the  Columbia  and  Yellowstone  Rockies 
relax  into  spaciousness.  Dr.  Crowley  has  noted  "the 
panoramic  views  of  mountain  ranges  across  wide  river 
valleys  and  undulatini;  toothiils."  One  ot  these  valleys 
—  the  Missoula  —  tvpilies  much  of  the  Broad  Valleys 
lowlands  and  was  descriheil  by  Lewis  and  Clark  as  "an 
extensive  level  plain  and  prairie,  which  on  their  lower 
parts  are  ornamented  with  ionij  leaved  pine  and  cot- 
tonwood,  while  the  tops  of  the  hills  are  covered  with  pine, 
larch,  and  fir"  (3).  The  Missouri  Kiver  is  fonned  in  the 
Broad  \'alley  Rockies,  and  the  explorers  noted  too  "the 
dividintj  ridge"  between  its  waters  and  those  of  the 
Columbia,  the  Continental  Divide  that  winds  across  the 
region  for  nearly  2(K)  miles.  Ever>where  in  the  Broad 
Valles  Rockies,  these  mountains  di\idiiii;  the  nation's 
waters  and  other  ranges  —  the  Crazies,  the  Bridgers.  the 
Tobacco  Roots,  the  Centennials,  a  multitude  more  —  shar- 
pen the  distance  with  diamond-bright  peaks  and  mark 
the  horizons  of  western  Montana's  l.irgest  and  most  diver- 
sified region. 

The  Broad  Valley  Rockies  is  the  historic  cradle  of  Mon- 
tana. .\s  the  first  Montana  frontier,  it  contains  the  state's 
oldest  white  settlements  and  first  cattle  ranch,  its  two 
territorial  capitols,  .md  the  sites  of  most  of  the  nineteenth- 
century  mineral  discoveries.  This  sector  ot  western  Mon- 
tana, pennanently  settleil  while  most  areas  east  <il  the 
mountains  were  still  held  1)>  the  Inilians,  has  been  under 
the  domain  of  white  immignints  longer  than  any  ot  the 
other  environmental  regions  of  the  state. 

Pioneers  wen-  drawn  to  the  Broad  Valley  Rwkies  by  its 
attractive  combin.ition  of  environmental  teatures  —  moun- 
tains aiul  valleys,  timber,  wildlife,  water,  aiul  minerals. 
Most  of  the  e.irly  immigrants  were  engaged  in  either  min- 
ing (including,  .it  that  time,  the  sup|virtive  mdiistn  of 
lofixing)  or  ranching.  The  region  became  the  industrial, 
cultural,  and  educational  heartlanti  of  Montana,  as  it 
remains  fotlay.  Several  Broad  \'alley  counties  are  iunong 
those  that  show  continued  popul.ition  increases  during 
the  last  decade;  the  region's  average  densit>-  is  now  aUiut 
eight  ix-ople  \^  square  mile.  The  m.ijor  river  valleys  of 
the  region  form  n.itur.il  corridors  for  transportation  and 
communication.  Development  has  been  moderate  to 
heavy  along  these  corrulors  and  intensive  .it  tin-  arterial 
intersections.  The  restrictions  imi>osed  by  topography 
have  intensifieil  many  of  the  environmental  conllicts 
ensuing  trom  development 


Despite  such  development,  the  Bruad  Vallevt  reUiint 
many  of  its  natural  amenities,  with  :  treat 

allocated  for  outdoor  recreation  or  wiKi  leiit. 

The  region  contains  two  designated  »  u  :>  iii<  ^^<•^.  the 
.\iiaconda-Pintlar  and  (iates  ot  the  Mountains,  totaling 
192,5 12 acres.  The  Forest  Sersice  iiias  suggest  seseii  rL>.ul- 
less  areas  as  candiates  for  inclusion  in  the  National  \\'ildrr- 
ness  Preservation  System  —  Red  Rocks,  Italian  Peak,  Wcrf 
Big  Hole,  West  Pintlar,  Pioneers,  Gates  of  the  Mountaliik. 
and  Upper  Beaver.  For  one  reason  or  another,  ihouvand* 
of  additional  acres  of  roadless  wildland  liuse  not  lieen 
officially  considered  for  wilderness  candidacy.  The 
Bureau  of  Land  Management  administers  tuo  reieiitly 
designated  pninitive  areas  in  the  region,  the  Humbug 
Spires  near  Divide,  which  encuin|>asses  7.041  acres  (22). 
anil  the  Beartr.ip  Canyon  on  the  Madison  River,  compris- 
ing .1,639  acres  (20). 

The  Forest  Service  maintains  71  cainpurounds  and  \4  pic- 
nic grounds  in  the  Broad  \'alley  Rockies.  These  air  dis- 
tributed among  the  seven  national  forests  found  wholly 
or  in  part  in  the  region.  Federally  admiiiisleretl  historic 
and  wildlife  areas  include  the  Big  Hole  National  Bat- 
tlefield near  Wisdom,  the  National  Bison  Range  near 
Moiese,  and  four  wildlife  refuges  —  Ret!  RiK-k  Lakes  in 
the  Centennial  N'alley,  Pablo  and  Ninepipe  m  the 
Flathe.id,  and  Ravalli  in  the  BittemxJt. 

The  Montana  Fish  and  Came  Commission  controls  2.1 
parks,  monuments,  and  recreation  airas  in  the  Broad  Val- 
leys, including  the  Missouri  River  Headwaters  Stale 
Monument,  Lewis  and  Clark  C^ascni  Stile  P:«fk  snd 
several  parks  and  recreation  an-as  suri' 
l^ke.  These  lands  total  8,830  acres.  Tht 
administers  19  game  management  arras.  t<ti.iiiii>;  1  I't  <i'i«t 
•icres. 

Portions  of  su  nationally  renmvned  Class  I  "blue  nWson" 
tmut  stivams  —  the  FLithead,  Missoun.  Big  Hole.  Madi- 
son, and  Yellowstone  Risers,  and  R«»ck  Crrck  —  tTasrrsc 
the  region  anil  offer  .308  miles  of  supertatisr  fishing. 
In  .iddition  arr  .378  miles  of  Class  2  water  on  17  nstrrs 
.uul  streams.  Use  of  these  and  other  stirains.  as  \»ell  as 
lakes  and  reservoirs,  is  facilitated  by  54  fishing  mxyss 
sites,  totaling  7,312  acres,  provided  by  the  Fish  and  (iaine 
Commission. 

A  surses  of  deer  and  elk  \s-inler  range  conditions  In  the 
Bro.iti  N'alirs   Rockies  indicates  that  elk  aiv  Urlng  much 
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lu'tttT  Mian  (Ift-r.  Tlu-  (|ii.ilil\  "I  elk  laiint-  in  the  various 
luiiiliiiu  ilistriits  oltlu-  rt'nion.  aiiordiiin  to  tlu-  1972  sea- 
son ifioinnuMulatious  (12),  varied  Irom  poor  to  exielleiit, 
with  most  of  the  ranges  in  lair  to  «ooil  conclition  and  some 
restricted  hetause  of  snow,  livestock  competition,  or  lack 
of  suitable  habitat.  Deer  ranues,  on  the  other  hand,  were 
inostK'  in  poor  to  ver\'  pt)or  condition,  with  oidy  two  listed 
as  fair,  four  ^{ood,  and  none  in  the  excellent  catenor>'. 
The  p<ior  (jnality  of  key  fora«e  browse  is  largely  attril)ut- 
able  to  overuse,  particularly  on  winter  ranjje. 

Four  years  (1968-1971)  of  sprinji  breedinn-bird  surve\ 
data  for  the  Broad  \'alley  Rockies  from  six  routes  inilicate 
a  fairly  hijih  and  stable  diversity  in  all  censused  areas 
(5,6).  The  four-year  maximums  in  number  of  species  per 
route  ranged  from  41  on  the  Elliston  route  to  60  on  the 
Chestnut  (near  Bozeman).  The  four-year  minimums 
ran«ed  from  34  (Elliston)  to  53  (Kalispell). 

The  region's  concentration  of  recreational  facilities  and 
environmental  amenities  has  drawn  many  people  from 
across  the  countr>'.  The  impact  of  their  visits  varies,  but 
is  ubiquitous.  Extensive  ofl-road  use  of  four-wheel  drives, 
motorcycles,  and  snowmobiles  has  become  a  serious  prol)- 
leni  in  many  locations.  The  litter  discarded  along  the  lakes, 
streams,  and  roads  that  traverse  the  Broad  Valley  Rockies 
has  degraded  the  quality  of  the  region  and  necessitated 
an  expensive  campaign  of  collection  and  cleanup. 

.Mthough  recreation  use  has  adversely  affected  environ- 
mental (juality  to  a  critical  degree  in  localized  instances, 
far  more  serious  and  widespread  degradation  has  been 
caused  by  other  human  pressures  on  the  region's 
resources.  "My  people's  errors  have  become  the  features 
of  my  country,"  said  Wendell  Berry,  a  fanner,  writer,  and 
faculty  member  of  the  University  of  Kentucky: 

What  I  am  has  been  to  a  considerable  extent 
detennined  by  what  my  forefathers  were,  by 
how  they  chose  to  treat  this  place  while  they 
lived  in  it;  the  lives  of  most  of  them  diminished 
it,  and  limited  its  possibilities  and  narrowed 
its  future  (2). 
This  statement  was  never  more  applicable  than  in  the 
Broad  Valley  Rockies.  Extraction,  often  outright  exploita- 
tion, of  mineral  reserves  and  other  basic  resources  has 
been  most  intensive  and  prolonged  in  this  region.  Mining, 
especially  hydraulic  placer  mining,  disrupted  or  com- 
pletely destroyed  ecosystems  in  and  along  nearly  all 
streams  that  bore  evidence  of  valuable  metals.  Suits,  both 
civil  and  criminal,  fded  by  the  federal  government  alleg- 
ing "universal,  flagrant  and  limitless  timber  depredations 
on  the  public  domain,"  (23)  marked  one  of  the  first  battles 
in  the  long  "War  of  the  Copper  Kings." 

The  .\naconda  Copper  Company  alone  contracted  lor 
.300,000  cords  of  wood  in  1884  and  was  using  40,000  board 
feet  of  timber  per  day  in  the  mines  in  1888  (23).  The 
beef  market  in  the  mining  camps  was  also  excellent,  and 
the  livestock  industry-  grew  rapidly.  By  1880  over- 
crowded ranges  had  already  become  a  problem  in  the  west- 
em  part  of  the  Territorv',  and  since  that  time  Joseph  K. 
Howard's  description  of  the  northern  Great  Plains  has 
l)een  applicable  to  much  of  the  Broad  X'alleys: 


Seldom  now  —  only  in  an  exceptionally  wet 
spring  —  does  this  urass  grow  tail  enough  t<i 
"roll  in  the  wind  like  the  sea'  as  the  first  white 
men  saw  it.  .  .  Now,  save  in  especially  favored 
seasons,  it  is  sick:  gray,  scrawny,  really  "short  " 
—  a  few  inches  tall  at  its  best,  growing 
sparsely  in  dun  colored  clay  fiehls  or  powdery 
sand,  stniggling  to  hold  its  ground  against  the 
Russian  thistle  ...  (II). 

Multiple  exploitation  of  multiple  resources,  plus  acces- 
sory residential  and  service  developments,  have  com- 
i)ined  to  create  severe  impacts  on  the  region's  environ- 
mental quality  —  air,  water,  and  land.  Perhaps  most  signifi- 
cant at  present  is  the  effect  on  air  and  thereby  on  soil, 
water,  and  biota.  .\ir  (juality  in  the  Broad  Valley  Rockies 
is  generally  poorer  than  that  of  the  rest  of  the  state.  The 
concentration  of  urban  industrial  development,  coupled 
with  topographic  barriers  to  ventilation,  has  led  to  very 
serious  air  pollution  problems  in  a  number  of  locations. 
Atmospheric  (juality  data  indicate  that  when  wind  speeds 
are  equal  to  or  less  than  seven  miles  per  hour  conditions 
exist  that  are  conducive  to  atmospheric  contamination. 
This  situation  is  common  throughout  the  Broad  Valley 
region  ( 10). 

The  principal  sources  of  air-borne  pollution  are  centered 
around  four  major  areas  —  .Anaconda- Butte,  Kalsipell- 
Whitefish-Columbia  Falls,  Helena-East  Helena,  and  Mis- 
soula. In  addition  to  these,  a  number  of  isolated  points 
suffer  local  contamination,  for  example  Garrison,  Trident, 
and  Belgrade. 

In  the  ,\naconda-Butte  area,  as  elsewhere  in  the  Broad  Val- 
leys, mineral  processing  has  played  a  major  role  in  air  pollu- 
tion problems  since  early  days.  The  .Anaconda  Company 
smelterat  Anaconda  began  operation  in  1902.  By  February 
of  the  following  year, 

.  .  .  many  of  the  fanners  of  Deer  Lodge  N'alley 
complained  that  such  large  quantities  of  sulfur 
and  arsenic  were  being  discharged  from  the 
several  smoke  stacks  that  the  crops  and  lives- 
tock in  the  valley  were  being  poisoned  and 
injuriously  affected  with  serious  financial  loss 
to  the  owners  (24). 

In  1905  farmers  again  alleged  damage  to  livestock  and 
crops  and  asked  for  a  pennanent  injunction  against  opera- 
tion of  the  smelter.  Five  years  later,  an  independent  team 
evaluating  timber  losses  in  the  .Anaconda  vicinity 
reported: 

Passing  over  the  Continental  Divide  .  .  .  one 
is  struck  by  the  great  change  which  has  taken 
place  in  three  years.  \Miat  is  now  a  Ranger's 
cabin  in  a  rusty  and  dying  forest  was  then  a 
roadhouse  surrounded  by  ver>  good-looking 
timber. .  .  The  few  living  trees  then  remaining 
(on  the  hill  south  of  the  smelter)  are  now  dead, 
and  the  turf  on  the  slopes  has  been  killed  long 
en(uigh  for  increased  wash  to  be  noticeable 
(18). 
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Signillcunt  levels  of  aircontuinination  are  still  associated 
with  this  tai'ilit>'  and  with  iriiniiiK  and  milling  upenitions 
in  Butte: 

In  and  near  the  Berkeley  Pit,  blastint;  and 
activities  associated  with  ore  handling  and 
transport  make  a  steady  cunlribulion  lo  dust 
in  the  area  .  .  .  F.nlorcement  of  Beitulation 
90-005,  suppression  of  airborne  particulate 
matter,  will  brint;  about  a  reduction  of  dust 
from  the  Berkeley  Pit.  Kemoval  of  dirt  piles 
and  debris  near  the  pit,  plus  t;ood  bousekeep- 
iuK  b>  the  city  of  Butte  and  application  of 
the  latest  street-dust  suppression  techniques 
will  brinn  tlie  Butte  "hot  spot"  into  com- 
pliance with  the  air  quality  standards  (16). 

In  a  study  of  air  pollution  in  the  Deer  Lodge  N'alley 
between  1965  and  I9fj6,  the  Montana  Department  of 
Health  founil  excessive  levels  of  total  suspenileil  particu- 
late in  Garrison,  Deer  Lodge,  and  Anaconda  (13).  The 
annual  averages  measured  svere  in  excess  of  the  secondary 
fetleral  stanilards  by  49,  10,  and  29  ug/SI'  (micrograms 
per  cubic  meter)  ot  air  respectively.  Recent  figures  show 
the  neeil  lor  a  2.>percent  reduction  in  suspenileil  particu- 
late in  the  .\naconda  sicinity.  Kvidence  inilicates  that 
reailings  would  be  much  higher  it  the  samples  were 
locateil  nearer  the  .\naconila  smelter's  tailings  pile  and 
.settling  ponds.  Control  programs  for  both  oi  these  sources 
are  under  way.  The  same  area  shows  elevated  amounts 
oi  arsenic  anil  lead  anil  excessive  amounts  of  sulfur  dioxide 
near  .\naconila.  Recent  sanipling  inilicates  the  need  for 
a  92-iH'a'ent  reiluction  in  sulfur  dioxiile  if  compliance 
with  the  24-hour  m.ivinium  me.in  st.ind.ird  is  to  be 
achieved  (16). 

In  the  Flathe.til  \'alley  air  quality  has  shown  an  alanning 
decline  in  the  past  several  years  accortling  to  a  health 
department  stuily  from  November.  1968  to  .-Vugust.  1970 
(14).  This  has  been  attributed  partly  to  signiricunt  rises 
in  |H)pulation  anil  motor  vehicle  registnition  in  l..ike  and 
Fl.ithe.id  C^iunties  and  partly  tocontinueil  woikI  products 
manufacturing  anil  increased  mineral  pnx.'essing. 

Suspenileil  p.irticulale  levels  have  increased  .11  peaent 
and  2.5  penenf  res|H'ctivi'l\  in  Golumbi.i  Falls  ,mil  kalis- 
IH-ll  from  the  U)(vHVKv4  to  the  U)6^>-I970  samphng  vear 
The  U)6i)-I97()  annual  me.m  conientr.itions  of  151  ug  M' 
and  87  ug  \P  suspended  particulate  for  Cobnnbia  FalK 
and  kalispell  were  well  al>ove  the  fedend  secondary  stan- 


dard of  60  ug/M*.  During  the  uine  period  sulfur  diukide 

concentrations  increased  86  |x-aent  in  C  '       '        '     " 
and  80  ix-aent  m  kalis|M-ll    IntuflicienI  d..' 

able tudeujonstratelli'- ^■'-•"■' '■■■I 

lants  measured. 

In  general  the  major  measured  air  pollutants  of  the 
Flathead  N'alley  are  fluoride,  susiieiided  particulate,  and 
dusffall.  The  health  deparlineiit  study  (14)  »hov»ed 
ambient  fluoride  levels  grossly  in  e«-«»«»  «sf  th*-  »tat»-  »faf»- 
dard  in  the  immediate  area  of  the  Ai 
plant  in  Columbia  Falls,  decreasing  ti 
sive  amounts  at  the  southern  extreniil\    .itu.    viu  n  .m-.i 
Fflects  of  these  l1uon<le  emissions  on  (daiier  Vatiiiitjt! 
Park  have  l)een  mentioned  in  the  CobM.i.i  ■  li-  I  .  >  .-#- 
s|H-ctive.  ,\  recent  field  aiudysis  by  ll  ■ 
a  followup  to  its  1971  rejxirt  indicateN  ■ 
have  been  reduced  by  as  much  as  40|x-iient  (  >;.  Hiis»esef. 
the  reduction  lo  the  2,.500  |»uiKis  |X'r  iia\   claimed  b> 
the  comiwny  has  not  lieen  sufTicient  ".  .  .  to  effect  a  i-esv»- 
tion  of  fluoride  iiccumulalion  and  damage  lo  the  flora 
and  fauna  of  the  three  zones  in  Clucier  National  Park, 
studied  in  1971"  (9). 

In  these  zones  —  Headquarters  Hills,  Bcllon  Hills,  and 

,\pgar  Ridge  —  analysis  of  \*i~  \  i.ni,    ...  ,11.  <  ^(.,,^^^ 

increases  in  fluoriile  .icxumuKit. 

cent  to  128  |H-aenl  In-tsveeii  )m  ■ 

(9): 

The  average  Houride  accumulation  in  all  srars 
of  coniferous  foliage  collected  in  (•Ijcirr 
National  Park  in  1970  and  1971  drmonstralrd 
an  increase  during  (his  7  to  12  munth  inters  al 
\%hich  is  dramaticalls  higher  than  accumula- 
tions found  in  similar  foliage  from  ciinlrol 
areas.  The  increase  in  nminde  jii  iiiiuilation 
in  jusenile  animals  rolleiled  in  (he  Park 
adequately  demunslrates  thai  ihr  fluoride 
accumulation  in  these  soung  animals  is 
primarils  derised  from  the  fliioridr  polluted 
segetalioii  they  are  consuming  and  not  from 
the  parents  (9). 

('omparable  conditions  exift  outside  the  park  on 

thousands  of  acres  of  national  Forest  and  olh«T     . 

within  the  Broad  Valley  and  Columbia  Rockies  <• 

Dustfall  values  for  Oilumhta  Falls  and  Kalispi 
and  14. .1  tonv'ini''mo  (Ions  per  square  mile  pei 
respectis-ely.  were  higher  than  \-alues  recorded  for  Los 
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Antfi'U'N  ami  N't-w  York  (^itN .  Tlu-  most  si^tiiiiicant  sources 
of  suspt- ndt'tl  partii'ulatf  aiul  ilustlall  an*  pavi-d  ami 
unpaved  stn-fts  and  open  huniin^,  with  a  siKiiil'icaiit  iH>r- 
tion  of  tht*  suspfiulfd  particiilalt-  attrilxitahU-  to  emissions 
of  waste  imniers  of  the  wihhI  produits  iiidustr>'. 


In  the  Helena  \'a!lev.aeeo«lin«totlata  reeenfK-  pnl>lishecl 

l)>  the  Knviromuental  Protection  AvjeniA', 

Atmospheric  concentrations  of  stdfiir  dioxide 
.  .  .  exceed  Montana  air  <|iialitv  standanis  and 
levels  reported  in  Federal  criteria  to  he 
associated  with  deleterious  effects  on  human 
health.  veKetation,  and  materials  (7). 

Industrial  smelfini;  operations  of  the  Anaconda  Company 

and  American  Smeltui^;  and  Hefminn  Company  in  East 

Helena  are  the  responsible  sources. 


Soil  iuul  water  in  the  Helena  X'allev'  are  also  contaminated 
with  heavy  metals  from  the  East  Helena  smelting  com- 
panies. The  water,  although  containing  arsenic,  cadmium, 
lead,  zinc,  iron,  and  manganese,  does  not  exceed  the 
mandatory  limits  of  the  U.  S.  Public  Health  Service  drink- 
ing water  standards  (7).  .\rsenic,  cadmium,  and  lead,  emit- 
ted as  air  pollutants  from  the  smelters,  settle  and 
accumulate  in  soil  and  on  vegetation  to  levels  exceeding 
those  that  are  toxic  to  grazing  animals.  Evidence  also 
indicates  that  subclinical  effects  could  be  occurring  in 
humans  (7). 


In  the  Missoula  area  five  major  sources  —  Evans  Products 
Compan>-,  Hoenier-Waldorf  Corporation,  Intennoun- 
tain  Lumber  Compan\\  Van  Evan  Company,  and  the  For- 
est Serxice  —  are  defined  as  emitting  100  tons  or  more 
of  particulate  per  year  ( 17).  Data  collected  by  the  Missoula 
County  Health  Department  at  the  county  courthouse  in 
1970  revealed  the  suspended  particulate  level  to  be  in 
excess  of  the  maximum  pemiissible  annual  mean  concent- 
ration (secondary  federal  standard)  by  .31  ug/M^of  air  (17). 
Particulate  concentrations  measured  in  1971  were  below 
the  federal  secondary  standard,  but  measurements  were 
taken  at  stations  other  than  the  one  sampled  in  1970  and 
sampling  was  less  exhaustive.  Nevertheless,  a  consider- 
able reduction  in  woodwaste  burning  has  been  achieved, 
and  air  quality  in  the  Missoula  area  has  improved  in  the 
past  year  (15). 


The  Broad  Valley  Rockies  as  a  whole  currently  has  about 
80  violations  of  state  airtjuality  regulations,  concentrated 
in  the  wood  prcKlucts  industry  and  commercial  retail  enter- 
prises (15).  Progress  has  been  made  in  temis  of  municipal 
open-burning  dumps,  which  have  been  largely  replaced 
in  recent  years  by  sanitary  landfill  disposal  sites.  There 
are  now  22  proper  disposal  sites  in  the  region,  including 
those  serving  .\naconda,  Bozeman.  Butte,  Dillon,  Hamil- 
t<m,  Helena,  kalispell,  Livingston,  Missoula,  and  White- 
fish.  Four  communities  proposed  landfill  conxersions  by 
JuK  I,  1972  while  two  others,  in  the  Helena  Valley,  have 
no  liuming  but  infrequent  covering. 


Mdiit.m.ins  ,irc  largels  dependent  upon  the  automobile 
as  the  primar>'  means  of  travel,  .\utomobile  emissions  are 
not  now  noted  as  one  of  Mttntana's  serious  air  quality 
problems,  but  ii  popidalion  growth  concurrent  with  an 
even  more  rapid  increase  in  the  innnber  of  automobiles 
continues,  the  situation  could  grow  more  severe  in  the 
inversion  basins  of  the  Broad  Valleys.  Emission  controls 
imposed  by  the  federal  govemnu-nt  m.iy  prevent  develoi> 
incnt  ol  serious  problems. 

Two  national  forests,  the  Deer  L<xlge  and  the  Beaverhead, 
are  located  almost  entirely  within  the  Broad  N'aliey 
Rockies.  Slash  burning  on  these  representative  forests  was 
practiced  foratotal  of  .5.5 days  (.')() and  25 days  respectively) 
during  1971.  This  is  contrasted  to  80  days  on  the  Flathead 
and  Kootenai  forests  in  the  Columbia  RcK-kies  and  19  days 
on  the  Gallatin  and  Custer  forests  in  the  Yellowstone 
Rockies,  indicative  of  timber  harx'est  and  management 
variations  in  the  different  regions. 

Logging,  although  less  intense  in  the  Broad  Valley 
Rockies  than  in  the  Columbia  Rockies,  has  significantly 
altered  the  landscape  and  its  biotic  communities  and  will 
probably  continue  to  do  so.  The  discussion  of  logging 
in  the  contributed  paper  of  the  University  of  Montana 
School  of  Forestrx'  applies  to  all  timber  harvest  areas  of 
Monana,  including  the  Broad  Valleys.  The  impacts  on 
soil,  wildlife,  vegetation,  and  watershed,  in  this  region 
as  elsewhere,  vary  in  degree  with  each  site  but  are  basi- 
cally similar.  Such  areas  as  Miller  Creek  and  Schwartz 
Creek  are  examples  of  the  ecological  disruption  that  can 
be  caused  by  logging. 

As  indicated  earlier,  livestock  grazing  in  the  latter  part 
of  the  nineteenth  century  significantly  affected  the  charac- 
ter and  quality  of  the  Broad  Vallexs  landscape,  its  fauna 
and  its  flora.  The  first  domestic  cattle  to  graze  Montana 
grasses  were  stray  steers  picked  up  along  the  emigrant 
trails  to  the  south  and  brought  to  the  Beaverhead  and 
Deer  Lodge  Valleys  to  be  fattened  for  resale  along  the 
same  trails.  Manx'  huge  livestcK'k  ranches  were  sub- 
sequentlx-  established  in  the  Broad  Valleys,  Irrigated  farm- 
ing and  ranching  came  later  and  are  the  economic  mainstay 
for  much  of  the  region  today. 

Numerous  impacts  are  associated  with  these  enterprises. 
The  most  significant  and  the  best  understood,  is  the  dewa- 
teringof  many  streams  in  the  region,  leaving  but  a  surface 
trickle  during  the  dry  summer  period.  The  most  notable 
of  these  are  the  West  Gallatin,  Beaverhead,  and  Bitterroot 
Rivers. 

Many  miles  of  streams  in  the  region's  valleys  and  adjoining 
mountains  have  undergone  serious  ecologic  disruption 
through  partial  or  complete  diversion  of  streams  and 
rivers.  Excessive  irrigation  and  runoff  have  resulted  in 
nitrate-nitrogen  loss  in  some  soils  and  nitrate  contamina- 
tion of  groundwaters,  with  the  return  flows  carrx'ing  soil 
particles  that  may  transix>rt  additional  absorbed  nutrients 
and  pesticides  into  streams  and  lakes. 

The  U.  S.  Geological  Survey  maintains  12  monitoring  sta- 
tions for  water  temperature,  sediment,  and  chemical  qual- 
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ity  on  Flathead  Lake  and  on  the  Clark  Fork,  Flathead, 
Bitterroot,  Blackfoot,  Beaverhead,  JelTersoii,  Missouri, 
and  Yellowstone  Kivers.  Data  for  1970  indicate  water  in 
the  Clark  Fork  River  at  Deer  l^)d({e  had  unusually  high 
concentrations  ot  total  and  lecal  colilonns  (up  to  1,400  and 
H40  colonies  per  100  milliliters  respectively),  plus  dis- 
soved  copper,  zinc,  and  other  heavy  metals  (22). 

1970  figures  indicate  that  the  Clark  Fork  below  the 
Anaconda  settlinii  [xjuils  ran  red  at  least  once  nearly  each 
month.  Ked  water  discharges  from  the  settling;  |XJtids  were 
d(Kumented  on  OctoberB  and  October  2 1  at  VVann  Springs, 
and  on  Octol>er  22  a  yellowish  discharge  was  noticed  at 
the  same  hx-ation.  On  .\unust  1 1,  red  water  was  obser%'ed 
and  il(Kumented  at  Deer  Lod^e.  Iron  and  copper  pollution 
in  these  cases  usually  came  in  intennittent  surges  (8). 
The  reasons  for  these  surges  have  lieen  given  as  wind 
action,  high  water,  or  pll  manipulations  due  to  (|uaiitities 
of  lime  added.  When  im|)ounded  water  l>ecomes  .icidic 
or  weakly  alkaline,  copiier  will  ilissolve  and  wash  from 
the  [Xiiid  into  the  Clark  Fork.  The  amount  dissolved 
deiMMids  upon  the  degree  of  iicidity  (17). 

In  a  report  liletl  March  3,  1972,  the  Department  of  Health 
and  Knvironmental  Sciences  described  an  episode  on 
Februar\'  29  and  March  1,  and  stated  that  "The  spill  of 
untreatetl  w.iter  on  Januar>'  2,  1972,  and  the  current  spill 
have  probably  seriously  impaired  the  recover>'  of  aquatic 
fauna  in  the  Clark  Fork  Hiver  between  NVann  Springs 
and  Garrison"  (25). 

The  he.ilth  ilepartment  has  itlentifled  five  stream  reaches 
within  the  liroad  \'alley  Kockies  that  are  not  in  compliance 
with  Montana's  water  (|uality  criteria.  .\n  estimated  220 
stream  miles  fall  into  this  category-  in  the  region,  out  of 
a  total  of  S50  stream  miles  so  classified  in  the  state.  The 
reaches  and  the  reasons  for  noncompliance  are  as  follows: 
.\shley  Creek  below  k<tlispell  —  colifonn  limits  exceeded; 
Spring  Creek  below  Konan  —  dissolve<l  oxygen  too  low; 
Madison  Hiver  entering  Montana  —  arsenic  limits 
exceetleil,  Clark  Fork  of  the  ('olumbia  1h-Iosv  (.amson 
—  sulfates  exceeded;  Clark  Fork  of  the  Columbi.i  below 
Wiimi  Springs  —  zinc,  copper,  and  iron  exceeded. 

The  Seattle  office  of  the  Environmental  Protection  .\gency 
has  itlentified  four  pollution  zones  in  the  Broad  N'alley 
Rockies  (out  of  10  in  the  state)  having  significant  water 
(|ualit>  problems.  The\  were  compiled  in  the  agency's 
"|)ollutioii  priority  iiulex"  for  Montana.  The  zones  and 
their  rank  of  prionty  in  the  state  are  Silver  Bow  -  Deer 
l>)dge  Counties,  one.  Flathead  Liike.flve;  Missoula,  nine, 
•iiul  Livingston,  10. 

Mam  of  th«'  13  rivers  iuul  streams  inventoneil  in  the  1963 
Montana  Fish  and  (iame  Commission  study  of  channel 
ihanges  in  Montana  streams  (1)  are  in  the  Broad  N'alles 
R(Kkies.  At  the  time  of  the  stiuly.  peaentages  »if  stream 
miles  altered  i^mged  from  14  to  6.3  for  the  nine  streams 
within  the  region.  B«'caus«-  channel  ch.mges  are  tletnmen- 
tal  to  .uiuatK  en\  ironments.  the  Deivirtment  of  Fish  and 
Came  shonUI  mxl.ite  th«-  1963  rejvirt  and  sur\ey  alteni- 
tions  on  imixirtant  wateni  not  included  in  the  original 


Many  lakes  and  re<ker%'oirs  in  the  Broad  \'alle>  Rockiet 
are  threatened  by  eutrophication.  The  most  iiiii>.in-.!it  air 
Flathead  Lake,  Canyon  Feny  Heser%oir,  and  i 
Lake,  which  are  diM.'ussed  in  the  paper  on  eu' 
following  this  section.  Many  smaller  pothole  loj^ti  i:.  luv 
Flathead  \'alley  are  ringed  with  hoinesites  with  vepOi. 
tanks  and  are  immediately  threatened  by  al|{a]  bluuink 
and  related  problems. 

According  to  health  department  statistics  the  I 

Rockies  has  the  largest  |)ortion  of  the  sewerr 

of  Montana  —  181,201  [x-ople  o?  42  pen-ent 

total.   Before   release   into  surface  waters,  ♦■» 

the  sewage  receives  secondary  treatment  and  tJH-  K-tium 

ing  40  percent  receives  primarv  Irealinent,  allbs  "i»-  ^f- 

cal  clariHcation.  Only  in  this  region  is  the  acti . 

form  uf  secondary    Irealnient   in  extensive 

62,896  people,  miistls   in  K    "  '  " 

man  plant  is  not  fulK  eijii. 

of  the  primary   sew  age  In  ; 

priK'ess  and  flows  into  tli' 

halfof  the  secondar>' treat!: 

by  lagoons,  including  one  serving  the  city  ot  S^hilrhth. 

Projected  secondary  treatment  plants  in  Hanit:'    m 
Helena,  kalisjK'll, and  Missoula  bv  1974  iirwl  m  Lis  It..-  '    • 
by   1977  will  greatly  reduce  tl.. 
demands  on  surface  waters  re«  • 
Nutnents  will  not  l>e  greatlv  re' 
continue  to  cause  problems  uitl 
particularly  in  .\slile>  Cre<t   •'■ 
the  Kalispell  effluent. 

Ninety-five  peaent  of  the  public  dnnking  water  m; 
in  the  Bnwd  \'alle>  Rm.kies  were  satlsfactorv  in  I'i" 
did  not  exceed  allowable  colifonn  numlx-r*  as  detr  i 
by  the  state  health  de|).irlinent.  This  is  alMtuI  th< 
as  the  average  figure  for  the  entire  state  Ma)<i! 
munities  with  unsatisfactory  supplies  were  Co! 
Falls  and  Fast  Helena. 

Many  loc-al  water  iiualits    vin.lu  v  l..\.    '...  i,  ,  ..m.!ii,  tr.) 

throughout  the  region  ii> 

and  fetleral  agencies  and  ■ 

of  the  more  recent  aiul  intensne  stii 

Creek  tCoiumf>iadniinage>hy  the  I'm- 

School  of  Civil  Engineenng  aivl  • 

(19).  Two  not  so  ven  prxjfotind  . 

from  the  data,  namels  that 

tributaries  studied  is  eu< 

water  i|ualit>   criteria.  .• 

tnbutanes  h.i\e  excellent 

that  an-  well  wiilm.  tii.    i 

and  survival. 

.\dditional  sourws  of  information  on  MonUiu's  > 

water  qualitv     ..  ..i..  ..L.tK    (1...I  ..t"  ib.-  Br....:!  \ 

Rockies,  iikIi' 

\-erMtlcs,  and.  ' 

.\nothrr  soun  r  is  lb- 

ss  stem  for  ssater  fjii.t 

has  Ijc^n  fed  data  fr\mi  all  Icdctalls  -pt  tjtt  J  «  *trt  .4w.«lit> 
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samplini;  stations  in  Montana;  printouts  are  available  Ironi 
thf  Rt'Hion  \'III  otViif  iii  the  Kn\  iroiniu-iilal  I'roteftion 
AgencN  ill  DonstT.  'V\\v  statr  heaifli  ilt-partnu-nt  has 
recentK-  initiatt-d  a  water  quality  nionitorinu  proKrani,  and 
this  data  will  hv  added  to  the  STORET  system  as  it  is 
obtained. 

Transportation  systems,  both  auto  and  rail,  and  utility 
transmission  lines  have  hail  major  en\  ironmental  impacts 
on  many  of  the  renion's  valleys.  .Xesthefie  deijradafion 
from  these  sources  is  extreme.  .\lthouKh  the  Stream 
Preservation  .\ct  has  helped  to  reiluce  the  damages  of 
higliway  construction  to  streams,  parallel  alignments  of 
highways,  frontage  roatls,  railroads,  and  utility  corriilors 
in  many  of  the  primar>-  valleys  have  resulted  in  substantial 
land  use  tradeoffs,  which  have  significantly  reduced 
agricultural  laiulanil  interfered  with  other  uses.  The  inter- 
state highway  s\stem  alone  has  preempted  approximately 
14,000  acres  in  the  Broad  Valleys. 

Environmental  consequences  of  population  growth  in  the 
region,  as  reflected  in  residential  and  other  development- 
al activities,  continue  a  storv'  that  began  long  ago.  Settlers, 
with  their  mining,  agricultural,  and  logging  industries 
came  earl\'  to  the  Broad  Valley  Rockies  of  Montana.  The 
scars  and  leftovers  of  their  earlyday  toils  are  everywhere 
—  on  the  mountain  sides,  in  the  gulches,  on  the  valley 
floors  —  and  the  toils  of  their  modem-day  counterparts 
repeat  and  magnify  past  abuse.  In  isolated  areas  of  the 
region,  nature  in  its  resiliency  has  erased  some  of  the 
outrages  committed  against  it.  Mountains  still  shine,  for- 
ests stand  ancient  and  quiet,  streanibanks  burgeon  with 
life,  and  Flathead  Lake  lies  in  dreamlike  beauty  beneath 
the  towering  Missions;  the  Anaconda- Pintlar  and  Gates 
of  the  Mountains  Wildernesses,  the  unroaded  reaches  of 
public  land  whose  future  is  not  yet  known,  are  nearly 
as  they  were  before  white  men  came  to  the  Broad  Valleys. 
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EUTROPHICATION   IN  THREE  WESTERN 
MONTANA  LAKES 


LurtMi  I,.  B.ihls 


Introduction 


Water  is  one  uf  the  niiist  lalued  yet  pruhahly  the  imist  ahuaed  uf  the 
Broad  Valley  Rockies'  natural  assets.  Much  of  it  oritiinate\  in  the  hi^h 
mountain  basins  of  the  adjacent  Yellou  stone  and  Columbia  Rockies,  uhere 
consmmptive  use  and  unnatural  pollution  are  limited.  Once  the  rivers 
and  streams  reach  the  more  populous  loulands  of  the  Broad  Valley  Rockies 
they  are  subjected  to  a  variety  of  mistreatments:  from  complete  de- 
watering  for  irrination  to  inundation  for  flood  control,  irrinution 
water  storage,  poiver  neneration,  and  recreation;  from  heavy-metals 
contamination  from  mine  spoils  to  municipal  setvane  pollution  and  un- 
natural siltation  caused  by  poor  teatershed  mananement .  Atty  ime  of  these 
uses  or  misuses  of  water  may  have  far-reachinn  adverse  effects  on  the 
natural,  hinhly  integrated  community  of  aquatic  ornanisms,  all  the  way 
up  the  food  chain  from  the  microscopic  alua  to  the  trophy  trout   For- 
tunately, the  upper  reaches  of  most  flow  inn  waters  in  the  Broad  Valley 
Rockies  have  retained  their  pristine  beauty  and  quality 

Rivers  have  ati  indefinite  capacity  for  renewal,  for  purnina  foreiun 
substances  from  their  systems,  and  for  recoverinn  health  that  has  been 
lost.  They  are  virtually  timeless,  anin^  only  in  the  neolonic  sense  as 
they  wear  away  their  beds  and  carry  their  substrate,  pulverized  to  fine 
particles,  incessantly  downstream,  thereby  imperceptibly  reductnn  thetr 
nradients.  iMkes,  however,  are  not  nearly  so  resilient  and  lonn-laslinu 
They  are  repositories  for  innumerable  natural  and  unnatural  pollutants,  m- 
cludinu  silt  and  nutrietit  chemicals  carried  by  and  flushed  from  nvers  and 
streams  above. 

Satural  silts,  settling  and  accumulatinfi  on  a  lake  bed.  reduce  the  depth 

and  volume  of  water  and  shorten  the  physical  life  of  the  lake.  Satural 

nutrient  chemicals,  leached  from  the  watershed,  enhance  the  urotith  of  aquatic 

plants.  This,  alonn  with  reduced  depth,  eventually  results  in  seasonal 

oxynen  depletion,  stak^nation.  and  fish  kill,  terminating  the  esthetu  . 

recreational,  and  preferred  biolouical  life  of  the  lake  There  is  no  chance 

f^r  recovery:  in  most  cases  the  combined  process,  eutrophicalion.  is  irretersihle . 

.Accordinnly ,  lifespans  of  lakes  are  measured  in  centuries  or,  in  the 
case  of  some  man-made  reservoirs,  in  decades,  rather  than  the  millennia 
throunh  which  rivers  persist.  iMkes  are  finite  and  transitory  ulun  tneasured 
on  the  iieolofiic  time  scale. 
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Flathead,  Canyon  Ferry, 
And  Georgetown 

The  Broad  N'.illtv  Hockics  has.i  mimlifr  ot  l.ikt-s  aiui  rest-r- 
voirs.  Thf  lori-most  oltlu-sf.  Flatht-iul  Lake,  is  the  larKest 
natural  freshwater  lake  in  the  United  States  west  of  the 
Mississippi  Kiver  and  is  in  a  ilass  1)V  itself  in  Montana 
and  the  nation  as  a  recreational  water  resource.  Another, 
Canyon  Kerr\-,  is  the  highest  major  inainsteni  impound- 
nuMit  on  the  Missouri  Hiverand  is  also  a  siKnificant  recrea- 
tional resource  for  Monfanans.  Cleor^etown  Lake,  a  small 
reservoir  fonned  in  1894  to  supply  water  for  mineral  pro- 
cessinn  at  Phillipsl)ur«  and  Anaconda,  has  long  been 
known  for  its  productive  sport  fishery. 

These  three  highly  valued  waters  are  at  various  stages 
of  eutrophication,  not  just  the  natural  form  discussed 
above  but  the  accelerated  fonn,  calleil  cultural  eutrophica- 
tion, resulting  from  human  activit>'.  Cultural  eutrophica- 
tion speeds  up  the  natural  aKinK  process  ol  a  lake  and 
shortens  its  useful  lifespan.  The  manner  of  aging  is  much 
the  same  as  the  natural  process,  only  faster.  The  primar>' 
causative  agents,  silt  and  nutrients,  are  again  the  same, 
hut  greatly  magnified  by  human  impacts  on  the  watershed. 
Geologically  speaking,  the  already  finite  lake,  through 
cultural  eutrophication,  becomes  ephemeral. 

Flathead,  the  healthiest  of  the  three  lakes  mentioned  and 
by  far  the  deepest,  is  only  in  the  early  stages  of  the  eut- 
rophication process.  Although  it  is  receiving  nutrients  and 
silt  at  an  accelerating  rate,  the  overall  chemical  water  qual- 
ity has  not  changed  considerably  since  limnological 
studies  in  the  1920's  (3,4).  Sources  of  pollutants  include 
feedlots  and  municipal  sewage  effluents  in  the  drainage 
above  the  lake  as  well  as  irrigation  return  flows  and  prob- 
able contamination  from  individual  septic  tanks.  Kalispell 
sewage  is  discharged  into  the  lake  via  Ashley  Creek  and 
the  Flathead  River.  It  now  receives  only  primary  treat- 
ment, but  secondary  treatment  is  expected  by  1974.  Big- 
fork  sewage  receives  secondar.'  treatment  and  is  dis- 
charged directly  into  the  lake.  It  should  be  noted,  how- 
ever, that  secondary  treatment  does  not  greatly  reduce 
the  concentrations  of  nutrients  that  stimulate  algal  growth, 
which  still  find  their  way  into  the  lake.  Waste  disposal 
problems  in  the  Whitefish  area,  caused  by  inadequate 
treatment  facilities  and  rapidly  expanding  recreational 
and  second-home  developments,  also  add  nutrients  to  this 
aquatic  system.  In  addition,  fluctuating  flows  in  the 
Flathead  River,  caused  by  regulation  at  Hungry  Horse 
Dam,  periodically  flush  nutrients  and  vegetation  from 
lowland  agricultural  areas  and  river  backwaters  into  the 
lake. 


On  Flathead  itself,  numerous  other  problems  are  causing 
consternation  to  those  who  wish  to  see  the  lake  remain 
in  its  present  condition.  A  1970  University  of  Utah 
graduate  thesis  (I )  reported  that  seepage  from  septic  tanks 
along  the  shoreline  contributed  significant  numbers  of 
colifonn  bacteria  to  the  water,  but  that  the  main  body 
of  the  lake  was  free  from  fecal  coliforms  and  often  free 
from  all  colifonn  types. 


Dredging  and  filling  operations  to  create  more  shoreline 
are  encro.uhiiig  upoti  the  lake  and  causing  local  turbidity 
problems.  The  ,\nny  CA)rps  of  Engineers  does  not  consider 
itself  responsible  lor  issuing  pennits  for  these  operations 
because,  according  to  the  Corps,  Flathead  l-ake  is  not 
a  navigable  waterway.  Pesticides  applied  to  the  numerous 
cherry  orchards  around  the  lake  are  another  possible  jjol- 
lutant  source,  as  is  sewage  from  ovenised  recreation  areas, 
particularly  Yellow  Bay  State  Park.  In  context  with  recrea- 
tional pollution,  it  is  unlawful  for  boaters  to  discharge 
untreated  wastes  directly  into  the  lake. 

On  Canyon  Ferry  Reservoir,  algal  blooms  have  lieen  a 
common  occurrence  since  shortly  after  impoundment. 
Reservoirs  often  become  highly  productive  because  inun- 
dation encompasses  fonner  Hoodplains  rich  in  nutrients, 
which  are  leached  into  the  impounded  water  and  support 
vigorous  populations  of  planktonic  algae.  The  initial  cause 
of  cultural  eutrophication  in  Canyon  Ferry  was  therefore 
the  construction  of  the  dam.  It  is  still  the  primary  cause; 
the  Missouri  River's  high  natural  fertility  has  maintained 
the  problem  to  this  day.  .According  to  early  and  recent 
findings  from  Montana  State  University  research,  the 
reservoir's  trophic  status  has  changed  very  little  since 
impoundment  (5,6).  Nutrients  have  not  been  accumulat- 
ing because  they  are  regularly  removed  by  deep  water 
withdrawal;  in  fact,  more  nutrients  are  lea\ing  the  reser- 
voir than  enter  at  Townsend. 

The  only  major  source  of  pollutants  upstream  from  the 
reservoir  is  the  outfall  of  the  Bozeman  wastewater  treat- 
ment plant  into  the  East  Gallatin  River.  Its  influence  is 
dissipated,  however,  by  the  time  the  water  reaches  Toston, 
some  12  miles  above  the  reservoir.  The  mud  flats  at  the 
upper  end  of  the  reservoir  are  sites  of  nutrient  recycling 
but  these  will  be  eliminated  as  the  area  is  reclaimed  for 
waterfowl  habitat  under  a  project  recently  initiated  by 
the  Bureau  of  Reclamation.  Montana  State  University  sci- 
entists do  not  believe  that  agricultural  activity  in  the  Town- 
send  Valley  is  a  cause  of  eutrophication  in  the  reser\'oir. 

The  eutrophication  problem  in  Georgetown  Lake  is  due 
primarily  to  the  extreme  shallowness  of  the  water,  which 
allows  proliferation  of  rooted  aquatic  plants.  More  than 
90  percent  of  the  bottom  area  of  the  lake  supports  such 
growth.  Because  the  volume  of  the  lake  is  small  in  prof)or- 
tion  to  its  total  area,  verv'  little  dissolved  oxygen  can  be 
carried  through  the  winter  months.  When  ice  and  snow 
cover  the  lake  many  plants  die  for  want  of  sunlight  and 
in  the  decay  process  use  up  much  of  the  limited  store 
of  oxygen,  thereby  causing  winterkills  offish.  This  hap- 
pened during  the  winter  of  1936-19.37  when  the  lake  was 
drawn  down  nearly  nine  feet  and  could  happen  again 
any  year  that  the  water  level  is  lowered. 

Test  conducted  by  the  Environmental  Protection  .Agency 
duringthe  winter  of  1970-1971  showed  that  the  lake  below 
15  feet  was  devoid  of  oxygen.  The  same  situation  prevailed 
in  1963  when  the  Montana  Department  of  Fish  and  Game 
attempted  to  restore  ox\  gen  to  the  lower  levels  by  aeration. 

Georgetown  Lake's  chronic  eutrophication  problem  is 
apparently  aggravated  by  improperly  designed  septic 
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facilities  of  lakeshore  residences,  pushing  of  fill  into  the 
lake  to  extend  cabin  sites,  bank  erosion  accelerated  by 
waves  from  power  boats,  and  use  of  the  watershed  for 
logging  and  grazing  (2). 

Owing  to  its  shallowness  and  fertility,  Georgetown  ranks 
as  one  of  the  most  productive  and  most  heavily  fished 
lakes  in  Montana,  but  tor  these  same  reasons  it  is  rapidly 

rcvrrtiiii;  >•>  tin-  w.-t  rnculow    it  vi.is  li.uk   in    I  H*^  t 


Any  significant  evil  resulting  from  man-aixelemted  eut- 
rophication  lies  in  condoning  or  pennitting  a\  oidable  but 
irreversible  foreclosure  of  future  options  for  public  use 
of  our  aquatic  resources. 


Literature  Cited 


Proposal  For  Mitigation 

To  slou  the  rate  <jf  degradation  and  to  prolong  the  lives 
1)1  these  l.ikes  as  well  as  others  in  Montana  subject  to 
euldir.il  eiitnipliication,  the  tirst  prionty  is  to  reduce  the 
amount  of  nutrients  and  suspended  materials  entering  the 
lakes  from  shoreline  sources  and  from  the  watersheds 
above.  Other  methods  have  been  proposed  lor  rejuvenat- 
ing eutrophic  lakes,  such  as  dredging  and  removing  bot- 
tom sediments,  aeration,  and  flushing  with  low-nutrient 
water,  but  these  methods  are  costly,  and  for  larger  lakes, 
impractical. 
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GLACIER  FORELAND 


ENVIROMENTAL  IMPACT  MATRIX 

ENVIRONMENTAL  CLASSES 


\           /  -  .. 

cc 
< 

WATER 

-1 

o 

(A 

BIOTA 

(0 

o 

»- 

UJ 

X 

y- 

UJ 

VOrfit  Falls 

o 

< 

c 

3 
«) 

m 

D 
If) 

UJ 

o 

< 
u. 
a: 

3 
</) 

z 
o 

t- 
< 
t- 

UJ 

O 

Ml 

•> 

UJ 

o 

< 

o 

< 

UJ 

_l 
a 

-J 

i 

J      IRRIGATED   FARM 

O 

0 

• 

• 

• 

o 

o 

v^ 

DRYLAND   FARM. 

0 

# 

• 

% 

# 

0 

GRAZING 

o 

• 

• 

o 

o 

AGRIBUSINESS 

O 

o 

o 

o 

o 

MINING 

o 

o 

o 

o 

MIN.   PROC. 

O 

0 

0 

PETROL.   PROD. 

o 

o 

o 

o 

o 

PETROL.   REF. 

o 

o 

0 

MANUFACTURING 

o 

o 

o 

RESIDENTIAL 

0 

o 

• 

• 

• 

o 

o 

• 

TRANSPORTATION 

0 

o 

o 

0 

0 

COMMUN.   &   UTIL. 

o 

o 

o 

WATER    STORAGE 

o 

o 

"\                RECREATION 

0 

c 

0 

o 

o 

o 

/■ 

Qminoh 

#MAJ0R 

62 


icier 
orefona 


Environmental  Perspective 

tircat  Hl.iiris  Mcmt.iiia  i>  A  B  (uithric  ci)uiitr>.  Here,  in 
the  iiorthtTiunDst  ofthe  Rocky  Mountain  Foreland  %ubreii- 
ions,  in  the  lap  of  the  great  barrier  raiine,  is  the  Teton 
River  landscape  where  Boone  Caudill,  tiuthrie'-.  trapper 
ofthe  l«.W)\.  could  ^ee 

The  mountains  lifted  blue  in  the  «est,  cutting 
sharp  into  the  quiet  sk> .  HiKh  and  far  in  them 
lay  patches  of  snow.  He  could  see  the  moun- 
tain like  an  ear  and  the  notch  b>  its  \ide  that 
the  Teton  ran  out  of,  and  southwuni  he  could 
see  the  canyons  of  the  Medicine  with  a  hinh 
reef  of  rock  on  one  side  and  a  saw -toothed 
mountain  on  the  other.  Hetw  een  the  two  rivers 
were  smaller  canyons  made  by  streams  that 
maybe  the  vshite  man  ha<ln  t  put  a  name  to 
yet.  None  of  them  could  be  as  pretts  as  the 
Teton  windiiiki.  buss  but  not  hurried,  with  a 
mind  and  lime  to  have  a  look  al  things  as  it 
went  alonK'  CMumps  of  cottonwood  Rrcw  on 
its  banks,  and  chokecherry  and  serviceberry 
bushes  and  wild  rose  and  red  willow  that  the 
Indians  mixed  with  tobacco.  No  place  could 
be  prettier  than  this  valles,  with  twii  butles 
rising  to  the  south  and  the  tan  hills  ridded 
wide  on  the  sides,  and  cottonwoiKl  and  black 
birch  and  sanebnish  urowinn.  and  elk  and  deer 
about  and  buffalo  comint;  down  from  the 
benches  to  drink.  It  was  a  pl.ice  a  man  cotdd 
spend  his  whole  life  in  and  m-\er  wish  lor 
better  ui). 

The  dramatic  lK-aut\  of  the  Cdacier  Foreland  is  keye»l 
by  Its  "mountains  lilted  blue  in  the  west"  — the  niin|Mrts 
of  Gl.icier  National  Park  and  the  Bob  Marshall  Wilderness 
—  and  by  its  pre<lominantly  ulaci.tl  to|X)i{raphy.  Three 
lobes  of  continent.d  ice  «'tteiuled  short  distances  into  the 
northern  part  ofthe  siibreijion  leavink!a  low  nillini;  mantle 
of  unconsolidated  till  ,in<l  several  small  pothole  lakes.  The 
ice  sheet  also  jx-netrated  the  southe.isteni  iMiundarv  of 
Glacier  (bounty  and  left  a  huininocks  topotfraphs  that 
(trades  westwani  into  ndjjes  ot  till.  The  same  eastern  ice 
IoIh*  is  lH-liA>e<l  to  have  bhx-ked  major  drainattes,  fonnins 
a  PleistiK-ene  lake  in  the  vicinity  of  t'lit  B.ink.  C'.ravel- 
capixtl  pl.iteatis  or  benches,  proUibly  foniUHl  from  pre- 
Wisconsin  t(l-*<'i<>l  outwa.sh,  are  prevalent  thntiiuhout  the 
northern  jwrt  of  the  subn-nion  and  stand  MH)  to  fHV)  frt-t 
al>ove  surroundiin;  streams. 


The  Glacier  Foreland  h*»  probably  the  strongest  aitd  most 
persistent  "chinook"  SMnd  on  the  -North  .^mencan  cuiiti- 
iient  This  feature  of  the  tubregion,  like  its  LndtL-ape, 
is  best  des<.nl>ed  by  Guthne: 

The  wind  v««\  wann.  cuinini;  over  the  moun- 
tains, and  noliuiuble.  Sometimes  it  cned  »f«rill 
and  wintry  in  the  branches  of  the  trees  and 
then  it  would  ease  up  and  be  no  more  titan 
a  whisper  tliat  the  ear  wouldii  t  catch  unless 
It  listened  .  .  The  wind  blew  most  of  the 
time  in  this  countrs  .  squee/inK  out  "'  the 
cans  oils  and  swrepiiiK  on  to  the  hiKJi  plants, 
until  a  man  nut  >o  used  to  it  be  liardls  |>Aid 
it  any  mind,  escept  soinelimes  al  lUglil  when 
he'd  wake  up  and  hear  the  wild,  sad  sound 
of  it  and  bunch  down  farther  in  bit  blanket 
and  buffalo  robe,  feeliiiK  safe,  tumehow,  and 
Kuod  |3k 
Follow  inK  the  frequent  w  inter  invMlont  of  cold  an-t)c 
air.  the  chinook  usuallv  st.iiiN  (..  !.!.>%«  n,  Ui  i.,  4s  l..u,r« 
and  often  raises  the  ten.  m 

to  more  tlian  .12"  F.  in  a  ■■  • 
s|)eeds  of  60  to  70  miles  on   boui,  invasi 
to   1(X)  mph.  Because  of  the  wind,  the  %u 
tein|)erature  extremes  have  not  l>een  as  cold  at  i.. 
expect,  and  exceedini(ly  hot  summer  weather  i»  : 

Recreational  facilities  within  thr  Clmeit>r  PorpUiw)  an« 

limited  Itecause  it  contain 

or  monuments,  and  a  ^ 

However,  its  western  Ih.i.^.  , 

the  li«jb  Marshall  Wilderness    , 

but  to  many  pttpular  nation  il   ' 

ments  that  are  also  imn. 

RcK'kies.  Because  of  this  i  : 

routes  and  communities  servinit  ie<  t'  r 

extremely  important  for  both  iisrr   >  \ 

economic   returns    \l\a.   thr   • 

Glacier  Foreland  itself —  its  ur.. 

against  the  ni 

jyttholes,  its 

space  resoiiu  <    .-.  

game  management  area  n 

refuge  that   serses  as  a   : 

and  Reese  in  the  (U-ntral  Kls-was     I  ' 

range,  purchased  in  194*4  by  the  M«iii( 

Commission,  is  an  essential  winter  r^ige  lui  lite  2»un  Kis-ei 

elk  heril. 

Competition  with  oth^r  land  %%%^*  Im*  nfti^twt  wdHltfr 

habitat  in  the  Gl«<  •.■■'''  n 

IS  not  good  deer  r.i  .1 

along  some  of  the  ht 

(sarticularls  in  the  "s 

have  Iteen  piv..i  tl.. 

taken  west  ■■!   '  r 

numlior  of  lis  > 

for  deer.  The  dn>p  troni 

ne.ir  Cisr;ir!r  tltinnff  thr 
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4M4I1  tlivdM(\,  N.trMiiK  l[»ii>  11  minimum  nl  27  <pacic« 
III  l9fiW  to  d  maximum  ot  1.5  in  1H7()  (2)  Ilils  .irt-ii  wan 
dUo  hiMiir  ioi  main  \|ii-iirN  that  havf  liccii  (orcrtl 
tflM*wlicrr  (Willi,  i;ri//lv,  aiui  t>lk)<ir  rlimina(e<l  (lilsdii), 
or  who»f  iiuiiiImtn  Iuiv«*  l»rf  ii  mtiousIv  rrciiurd.  Hart-  and 
riui4ii|trrt*d  >|K^-|r»  iiativt-  tci  the  >iilirc>{i«ii  inchulf  the- 
licrrKniir  iitlcim,  prairir  falcon,  and  mountain  plovt-r,  the 
hliick-fooird  frrrri  and  iiortlicrn  kit  lux  arc  prolialilv 
cxtliii-<  (H). 

The  itiiiipanilivf  ly  (to  othtrr  reKion%)  hiKh  concentration 
of  i)eoplf.  rm-ciit  devclopiiiont  of  a  ^rrat  varie-tv  of  off- 
r»wtl  \rhulfs.  and  tt-rraiii  that  ki-ikt.iIK  alinws  fxfcnsivi- 
u»c  of  >ucii  vehicles  have  disrupted  soil  and  vegetation 
III  some  purlii  of  the  (>lucier  Foreland.  Friction  between 
landowners  and  users  oi  these  machines  will  prohalily 
end  in  limitiiiK  recreational  vehicles  to  c«Ttaiii  roads. 

Snowmuliile  use  has  increased  tremendously  in  the  last 
five  years  aii<i  in  some  locations  has  afTected  soil,  vegeta- 
tion, .uid  wilillife.  The  (M.uier  Foreland  receives  a  moder- 
ate amount  ol  snowmoliiiiny;  pressure  trom  the  (Jreat  Falls 
metropolitan  area.  Brittle  saplings  hit  l>v  snow  machines 
411*  often  killed  or  delonned,  and  ev  ideiice  indicates  that 
heavy  use  in  an  area  can  increase  the  rate  ot  soil  erosion 
and  reduce  the  yield  of  forage  crops.  In  winter  few  if 
any  animals  can  equal  the  speed  or  maneuverability  of 
these  machines,  and  unfortunately  some  enthusiasts  chase 
animals,  often  to  the  point  of  exhaustion.  Perhaps  the 
single  most  irritatinK  asiiect  of  snowmobile  operation  is 
the  uiimuffletl  whine  of  twocycle  engines  in  an  other- 
v*'ise  tranquil  winter  setting. 

Both  natural  and  cultural  features  change  sharply  as  one 
moves  from  the  western  to  the  eastern  portion  of  the 
Glacier  Foreland  —  from  tfie  quiet,  sparsely  settled,  rural 
landscape  beneath  the  mountains  to  the  open  plains  and, 
at  the  southeast  fenninus  of  the  region,  the  urban  complex 
of  Great  Falls.  This  city,  containing  70  percent  of  the 
people  in  the  Glacier  Foreland,  gives  the  total  subregion 
a  population  density  of  15  persons  per  square  mile.  It 
also  gives  the  subregion  its  only  recorded  air  (juality  prob- 
lems, and  these  are  insignificant  relative  to  those  of  west- 
em  Montana. 

Although  Great  Falls  is  classified  by  the  Department  of 
Health  and  Environmental  Sciences  as  one  of  the  potential 
"hot  spots"  in  the  state,  it  was  not  listed  as  an  area  requir- 
ing substantial  improvement  in  air  quality  in  1971.  Most 
of  the  more  than  70  violations  in  1970  were  unapproved 
incinerators,  but  airborne  contaminants  are  also  derived 
from  asphalt  plants,  junk  yards,  grain  elevators,  an  oil  refin- 
er>',  and  the  .\naconda  Company  zinc  smelter.  The  zinc 
operation  has  since  been  shut  down  for  economic  reasons. 
Great  Falls  currently  requires  no  reduction  in  particulate 
emissions  to  meet  the  national  secondarv-  standard  of  60 
ug/ma  (micrograms  per  cubic  meter)  annual  geometric 
mean,  and  sulfur  dioxide  levels  are  within  the  standard 
of  .02  ppm  (parts  pvr  million)  annual  arithmetic  mean 
(5).  Strong  |K-rsistent  winds  spare  Cireat  Falls  from  air 
pollution  pn>blenis  characteristic  of  other  large  Montana 
cities,  particularly  those  in  the  Broad  Vallev  Rockies. 


Inversions  iK-cur  in  Great  Falls,  but  they  are  generally 
III  slmrt  iliir.ilioii  because  of  atmosplu-ric  turbulence  and 
mixing  and  the  Irequencv  iii  chiiiouk  winds  durmi;  the 
winter  months 

In  the  (;lacier  Foreland,  .is  in  the  rest  of  the  Hocky  Moun- 
tain Forel.mil,  agriculture  is  the  primary  human  activit>'. 
('attle  ranching  is  dominant  along  the  mountain  front  and 
in  the  t<Hitliills  in  the  western  part  of  the  subregion;  drv'- 
l.ind  and  irrigated  farming  prevail  in  the  eastern  and 
ccnir.il  portions.  As  shown  on  the  matrix,  these  agricultural 
oper.itions  produce  major  impacts  on  water,  soil,  and  vege- 
tation. 

Five  large  rivers  —  the  Missouri,  Milk,  Teton,  Sun,  and 
Marias  —  flow  through  the  Glacier  Foreland  and  provide 
w.iter  for  more  than  27.5,(XK)  acres  of  irrigated  fanning. 
Irrigation  return  water  from  the  CJreenfields  Bench  irriga- 
tion project  has  accelerated  the  rate  of  erosion  and 
increased  the  sediment  load  in  lower  Mu<ldy  Creek  in 
Cascade  Countv'.  Turbidity  in  the  Sun  Biver  below  its 
confluence  with  Muddy  Creek  exceeds  the  limits  of  Mon- 
tana's water  ({ualitv'  criteria.  Irrigation  on  the  Seville 
Bench  in  Cilacier  County  has  raised  the  l(Kal  water  tiible 
and  necessitiited  excavation  of  open-ditch  drains.  Topsoil 
enision  by  water  has  been  classified  as  severe  throughout 
the  subregion  (7). 

Livestock  ranching  and  drvUuul  fanning  have  also  caused 
some  serious  conservation  problems  in  the  Glacier  Fore- 
land. .Approximately  1.5  million  acres  are  devoted  to  graz- 
ing, 6.5  percent  of  which  need  protection  to  allow  recover)' 
of  the  range  and  pasture.  The  subregion  also  contains 
about  1.2  million  acres  of  land  in  tillage  rotation,  60  per- 
cent of  which  is  in  need  of  strip-c-ropping,  terracing,  or 
diversions  to  control  wind  and  water  erosion  (9).  Wind 
erosion  problems  have  been  classified  as  moderately 
severe  in  this  subregion  (7).  Soil  and  subsurface  geology, 
coupled  with  current  fanning  techniques,  have  resulted 
in  a  substantial  loss  of  productive  land  to  the  process  of 
saline  seep  (see  Sweetgrass  Plains). 

Groundwater  is  of  inconsistent  quality  and  used  for  a  var- 
iety of  purposes  throughout  the  subregion,  including 
domestic  and  livestock  supplies,  secondarx'  recover.'  of 
oil,  small-scale  irrigation,  and  cooling  and  processing  in 
petroleum  refineries.  Industrial  users  have  appropriated 
water  from  the  M.idison  .md  N'irgelle  Fonnations  and  low- 
ered the  water  level  of  shallow  domestic  wells  in  some 
parts  of  Glacier  County,  .\lthough  groundwater  (juality 
varies,  it  is  generally  less  desirable  than  surface  water 
as  a  municipal  supply.  Chemicallv'  unsuitable  groundwa- 
ter near  Power  and  Ledger  require  th.it  the  residents  of 
these  towns  haul  their  domestic  water.  The  subregion's 
drinking  water  shows  few  signs  of  biological  contamina- 
tion, however,  and  no  communitx'  water  supplies,  ground 
or  surface,  have  colifonn  counts  high  enough  to  be  consi- 
ilered  unsatisfactorx'. 

Several  sewage  problems  exist  in  the  Glacier  Foreland. 
Only  27  percent  of  the  population  is  served  by  sec-ondary 
wastewater  treatment,  and  the  remaining  73  percent. 
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mostly  in  Great  Falls,  has  primary  treatment  only.  Great 
Falls'  present  treatment  plant,  which  has  a  BOD  reduction 
of  only  37  percent,  is  often  overloaded  durini;  periods 
of  heavy  stonn  runoff  and  in  early  spring  and  summer 
when  water  levels  are  high  and  groundwater  infiltrates 
into  the  system  (6).  The  situation  might  lie  remedieil  with 
operation  of  the  secondar>'  treatment  facility  scheduled 
for  completion  by  the  end  of  1973.  .\pproxiinately  6,000 
people  in  the  Great  Falls  city-planning  area  are  not  con- 
nected to  the  city  sewer,  and  the  soil  in  most  locations 
near  the  city  is  considered  poor  for  sulisurface  sewage 
disposal. 

The  town  of  Vaughn  has  two  sewage  disposal  systems, 
both  inadequate.  The  original  systems  need  extension  to 
reach  other  homes,  and  secondary  treatment  is  re(|uired. 
Here  again  the  soil  and  geologs  are  not  well  suited  for 
suhsurlace  disposal.  In  19ftl  Cascade  liuilt  a  sewage 
lagoon  on  an  island  in  the  Missouri  Kiver.  Not  only  does 
this  system  cause  potential  seepage  and  flooding  prol>- 
lems,  hut  projections  indicate  that  the  population  of  the 
village  will  soon  exceed  its  capacity. 

\lftal-rich  industrial  sewage  from  the  .\naconda  Company 
reduction  works  in  CJreat  Falls  has  been  a  problem  in 
the  past.  In  1968  .Anacomla  initiated  a  program  to  reduce 
the  metal  content  of  its  eflluent  by  returning  it  to  the 
prtK-essing  system.  This  has  reducetl  chronic  metal  con- 
tamination of  the  Missouri  Hiver,  but  a  break  m  the  return 
pipeline  on  October  6,  1970  partially  nullified  previous 
cleanup  efforts  (6).  Under  normal  o|x.Tations,  discharge 
from  the  .-Vnaconda  complex  should  be  of  minor  signiPi- 
cance  to  the  river,  .\nother  source  of  Missouri  River  pollu- 
tion, in  this  case  severe,  is  from  abandone<l  coal  mines 
just  south  of  Great  Falls.  Here  iiciti  mine  drainage  con- 
tinues to  enter  the  river  via  Santl  Coulee,  an  old  channel 
of  the  Missouri. 

Great  Falls,  in  common  with  other  metropolitan  areas 
across  the  countrs'.  continues  to  generate  an  increasing 
amount  of  solid  waste  and  attempts  to  disp«ise  of  it  on 
rapidly  dwindling  sites.  In  an  attempt  to  cope  with  this, 
the  city  is  planning  a  solid  waste  pulverizing  plant  to 
handle  municipal  garbage,  .\lthough  the  effort  is  an 
improvement,  it  still  does  not  get  to  the  heart  of  the  matter: 
the  wasteful  habits  of  the  .American  consumer  aiul  the 
.\merican  packaging  industrs'.  The  problem,  here  as 
elsewhere,  lies  with  a  "throughput  economy"  as  opposed 
to  one  that  emphasizes  recycling,  reuse,  .ind  consersation 
of  limited  natural  resources. 

F"loo<l  control  has  l)een  a  major  issue  in  the  Glacier  Fore- 
l.iiul.  In  this  snbregion.  as  throughout  the  I'nited  States, 
resideiiti.tl  and  commeni.il  tle\ flopment  in  v.illey  l>ol- 
toms  have  been  the  riiU-  since  early  settlement  when  rivers 
wert-  import.inf  links  in  the  fransi>ortation  system.  In  times 
past,  the  convenience  of  living  close  to  the  waterx-oiirse. 
the  scaa'ify  of  ix-ople,  and  the  .ibiindance  t)f  land  made 
the  tradeoff  with  prime  agncultural  land  apix-ar  iKvept- 
able.  The  subseijiient  ixipulation  explosion  anil  prolifeni- 
tion  of  goveniment  agencies  deiXMideiil  ujxmi  the  con- 
struction of  water  storage  projects  for  their  existence  have 


caused  an  unending  spiraJ  of  flood  control  struc-tures  to 
make  the  floodplain  suitable  habitat  for  more  people,  who 
in  turn  demand  mure  extensive  protection  of  life  and  prop- 
erty. 

Man's  compuUion  to  build  f)ood-««ntitive  d«velopinenti 

along  nvers  has  in  many  .i'  '       •  '     .-. 

scale  manipulation  that  I  • 

the  soil-nutrient  influx  a. 

manipulation  tias  resulted  m  pi' 

cent  of  the  url>an  floudplain  in  d.'  >- 

Great  Falls  area  has  the  potentul  lui  addinK  lu  tlii«  li|{utr 
and  for  causing  massive  alteration  of  the  Glatier  ForeUiid 
and  Columbia  Rockies  eiiMroruneiitt.  Major  fluuding 
oc-curs  everv-  six  to  10  vears  along  the  lou'er  Sun  Riser, 
and  pressures  for  in  .  • 

M  present  the  onU 

son  Dam  in  the  C'olii .,i,., 

at  N'aughn.  For  man>  >earssani' 
development  interests,  le<l  b\  th<   • 

Illation,  have  promoted  mullipurpusr  diuns  at  a  iiumiIk-i 
r)f  Sun  River  sites,  including  Los^'er  Sun  Butte,  vkhich 
w(mld  preempt  alx>ut  55.000  acres  of  the  Bob  Marsliall 
Wilderness,  and  Castle  Reef,  which  would  also  iiisade 
the  wilderness  as  well  as  inundate  valuable  recreation 
and  wildlife  lands  outside  lis  boundary  The  ultimate 
l»eneflts  and  costs  of  these   sites  and  of  I.-  '     ''  ■  r 

downstream  near  the  agricultural  lommuii  ' 
have  In-en  an  ongoing  contmserss    t!)  f'   • 
since  the  1964  AimxIs.  .Although  publi 

pnn>ose<l  Sun  Butte  and  Castle  Reel    i  .t 

forestiilled  construction  of  either  project,  the  bureau  o( 
Reclamation  continues  to  affinn  their  potential  as  a  solu- 
tion to  Great  Falls's  flood  problems. 

Meanwhile,  in  view  of  the  social  and  1-  !x 

of  major  im|X)undments,  mans   Mon' 

alternative  solutions.  Not  onis  is  loss  i.i  w 

dlife,  recreation,  and  agncultural  values  a  It 

tioiiing  large  impoundments,  but  also  the  '  - 

are  subject  to  silt  accumulation  and.  when  ev ' 

laden  with  sediment,  can  cause  floiKling   ■■  it 

would  be  in  an  unobstructed  river.  Channclicalion, 

another  traditional  melhiMl  of  (\<mv\  rfintml    n  .iKn  rjurs- 

tionable,  since  the  new  channel  ■  t! 

downstream.  Resiilential  and  O'  ' 

the  Sun  River  fliMMlplain  in  wl■^t  ( .n-.i;   I 

establish«'<l.  This  situation  iepres<-nts  .in  i.,  i 

the   goveniment   fl'*     '  *-    '    igrncles  to  m  »im    >"nr 

long-range  solutiiiii'  '   flood  protection  vsilhoul 

complete  alteration  ,.:     

In  situations  when-  '1  ■ -'••i  .•■•    i- .  .  i .#  i <  ^ -> 

incurred,  the  old 

adage  was  never  ii.' 

the  llotKlplain  is  the  niosi 

the  imixict  of  flooils  and  i^ 

of  all  floml-proleiiion  to«>l«    Sn. 

apolicv  in  whichonlv  HiKidablr    ■  ' 

in  the  floiKlplain.  no  rrsideiKcv.  jxil'li.    ' 

are  |>ennitteil.  and  the  law!  is  desiitrsl  to 

agricultiinr.  and  other  flood-ctsmpatible  uses   ii  i»  tr>r  .m.i- 
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The  Glacier  Foreland  became  one  oi  Montana  s  eir,>  on 
and  gMS  producing  districts  when  the  Cut  Bank  field  was 
-■  ■-•2*i.  The  subcegion's  greatest  current  prob- 

•h  petzoleiun  and  natural  gas  production 
:__:     _  -TjKir.ct.  !rkc!'j':5:r:c  un ret! aimed  mud 

pits,  buiio  -ed  access 

rcMds.  The         •  -  the  moun- 

tain front  still  ptrr>i»:  >c^er<tl  >e.<u'>  ttiUrr  ..ompletion  of 
exploraboo  pit>grams.  Hurriedly  prepared  sites  and  roads 
carved  into  the  mountainsides  are  hi^y  erosiUe  and 
are  sources  of  sediment  during  periods  of  runoff.  The 
impact  of  seismograph  work.  howe\er,  has  been  magnified 
b%-  another  impact  nKMe  se^-eTe  than  the  origtnal.  These 
trails  provide  easy  acce'  - '  •'  '-  -  -^  areas  for  rooton:>-cles, 
snowmobiles,  and  f  -.ve   vehicles,   accom- 

panied b>- the  usual  iik:  -.destruction  of  veeeta- 

tion,  and  harassment  of  wiidliie. 

Two  refineries,  one  each  in  Cut  Bank  and  Great  Falls, 
are  in  doubtful  oompUaiM:e  with  the  state  "sulfur  in  fuel" 
regulatioa,  aixi  the  Cut  Bank  plant  also  is  in  iKNicom- 
pliance  with  die  state  "petroleum  storage"  regulation  per- 
tain;- '  '.arbon  emissions.  TTie  Phillipw  refinery- 
in  C-  is  significantly  reduced  its  discharge  of 
oil*  -—■"■"'--'■-■-'■liter  —  to  5.6  mg  1 '. 
pbe  and  BOD  (332  mg  1 
to  T  _  -  r  in  the  last  fi\"e  years 
(6)l  The  emciency  oi  neatmeiK  might  r>ot  be  as  good  dur- 
ing the  colder  months,  but  the  redoctioa  of  pollutants 
should  be  adequate  to  meet  existing  water  quality  criteria. 


Logging  in  the  Glacier  Fiyf^l^r.d  i>  not  a  ma^or  mdustr. 
artd  is  r>ot  sho«Ti  on  the  matr.\  '■<«rx.iu<^  until  \^f>  recent! . 

it  had  r  '       - -- .-t  on  the  >ubregion.  However. 

cleam;"  ^r  on  Hudson  Bay  Di\-ide  adja- 
cent tc  _. r.-»     -      --•-.-.-  'K*-  «etbng 

fcr  some  of  the  world  s  n  Public 

shock  aitd  coocem  over  •  •  _ .     .     rognm 

ha\-e  reached  the  i>e>ii-s  media,  and  hopetuii>  plans  wi!! 
be  modified  to  reduce  en\ironmental  impacts.  especialN 
the  \-isual  insult  to  hundreds  of  thousands  of  \-isitors  for 
whom  Glacier  Nabonal  Park  ar>d  its  surTourtdings  are 
the  esthetic  experience  of  a  lifetin>e. 

The  Glacier  Foreland,  for  all  its  contemporary  problents 
and  invading  human  uses,  still  retains  the  intrinsic 
enxironmental  qualit>'  that  Guthrie  has  so  i>'rically  expres- 
sed. Here  still,  as  in  other  subregions  of  the  Rocky  Moui>- 
tain  ForelarMJ  and  in  almost  all  of  eastern  Montana,  one 
can  sense  a  landscape  that  is  essential  to  the  .Viterican 
dream  ".  .  .  die  great  emptiness  and  a^e  of  it.  the  feel 
of  westward  mountains  old  as  time  and  plains  wide  as 
foiex-er  and  the  blue  sky  flung  across"  (3  >.  The  spiritual 
and  ps>-chologica]  \^aloe  of  such  a  laiwlscape  should  be 
kept  in  mind  through  all  the  following  perspectives  of 
Great  Plains  Montana. 
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Environmental  Perspective 
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The  hiyh  upland  topography  of  the  Little  Belt  Forelanil 
is  separated  north  and  south  !)>■  the  Missouri  Breaks.  The 
Breaks,  a  vast,  quiet  land,  remains  a  virtual  wilderness 
containing  thousands  of  acres  untenanted  by  man  and 
scores  of  townships  without  a  town  or  even  a  house.  The 
loneliness,  adverse  conditions,  and  intense  beauty  of  this 
part  of  the  subregion  were  noted  by  journalist-historian 
Joseph  K.  Howard; 

Even  the  swarming  homesteaders,  who  plung- 
ed their  plows  into  hill  sides  so  steep  they  could 
not  harvest  crops  from  them,  did  not  dare 
match  their  puny  enterprise  against  the  loneli- 
ness of  the  badlands  .  .  .  Scrub  pine,  spruce 
and  cedar  are  scattered  in  the  pun>le- 
shadowed  coulees  and  on  the  hundreds  of 
isolated  hills  which  start  up  suddenly  from 
the  vast  canyon  floor;  the  sun,  soon  gone, 
rekindles  briefly  the  centuries-old  color  in 
preglacial  cliffs,  and  a  distant  mountain  range 
turns  violet,  then  black,  against  the  blue-green 
sky  (1). 

The  Little  Belt  Foreland  is  also  the  open-range  country 
of  Charlie  Russell,  whose  paintings  and  drawings  eleg- 
antly convey  the  variability  and  unique  visual  dimensions 
of  the  subregion.  Russell's  work  captures  the  mootl  and 
features  of  the  landscape  as  a  backgrounil  for  a  way  of 
life  that  is  now  mostly  history  but  that  still  pervades  the 
memory  and  sets  the  feeling  for  the  Little  Belt  Foreland. 

This  subregion,  near  the  geographical  center  of  Montana, 
is  a  composite  of  features  found  in  other  parts  of  the  state. 
Mountains  rise  to  more  than  5,(XK)  feet  in  many  places 
and  are  separated  by  broad  lowlands.  .\n.-tic  air  masses 
invade  the  area  a  few  times  each  winter  but  are  usually 
of  short  duration  and  followed  by  wann,  dry  chinook 
winds.  Ten  to  14  inches  of  annual  precipitation  fall  on 
the  lowlands;  the  higher  elevations  receive  more  than 
20  inches.  Most  of  the  lowlands  arv  relatively  tnidisturlH-d 
setlimentarv-  strata,  while  the  mountiiins  are  a  comjilev 
ot  igneous  rocks  superimposed  on  the  older  sedimentarv 
m;iterial.  \'ev»etation  varies  from  foothill  gnisslands  and 
sagebnish  in  H\e  lower  elevations  to  ponilerosa  pine  for- 
ests in  the  mountains. 

The  sidjregion  currently  has  no  design;ited  wilderness 
areas,  but  tlix's  have  a  Bureau  of  Liind  Management  N;»tnral 
Area,    Square    Butte,    near    (^eraldine.    This    2,000-iu.rf 


geologic  feature,  rising  dramatically  from  the  surrounding 
plains  is  managed  to  maintain  pristine  conditions. 

Recreational  resources  have  not  been  extensively 
developed,  but  a  number  of  facilities  exist  and  the  oppor- 
tunities for  outdoor  recreation  in  undeveloped  areas  are 
'iiany  and  varied.  Designated  recreation  Ltcilities  iiK-lude 
three  Forest  Ser\ice  campgrounds,  three  fishing  itLxess 
■-ites.  and  live  state  recreation  areas,  four  of  which  are 
'111  the  Missouri  River  Recreational  \\'ater\*d\  Tlie  Chief 
loseph  Battlefield  of  the  Bear's  Paw.  Fort  NJcCinnis,  and 
Citadel  Rock  State  Monuments  are  outstanding  hlstork- 
sites.  Opportunities  for  hunting,  fishing,  photography,  and 
other  individual  recreational  pursuits  are  abundant  in  the 
small  outlying  mountain  ranges,  the  Missuun  Breaks,  and 
throughout  the  region. 

The  Little  Belt  Foreland  contains  s.-.m  .ii>  k-^-j  wrtn 
habitat,  but  inadequate  hunter  kill  and  deer  overproduc- 


tion have  resulted  in  generally  deteriorated  range  itindi- 
tions.  The  Snowy  Mountains  support  one  of  the  most  pro- 
ductive white-tailed  deer  herds  in  the  state.  Althouxh 
browse  coiulitions  there  were  rated  only  fair,  white-tails 
III  the  Snowies  pnxluced  in  1971  .it  a  r.ite  of  124  fawns 
per  UK)  .idults.  The  terrain  and  coser  throughout  the  sub- 
region  fasor  deer,  especially  mule  deer,  but  in  most  loca- 
tions 197 1  browse  conditions  were  rated  po«»r  to  vers  poor, 
resulting  in  only  fair  to  gmxl  production  (.50-75  fawns  per 
MX)  .idults).  A  study  in  the  Missouri  River  Breaks  (2)  sug- 
gests that  hunting  pressure  in  this  area  <loes  not  seem 
to  be  a  factor  in  detennining  deer  population  trends  and 
that  forage  deficiencies  are  the  pniluble  soun^  of  a  fluc- 
tuating herd.  Because  forage  is  I,'  !.  it 
ap|>ears  that  populations  of  Ixrth  w  ile 
deer  arc  on  the  decline  and  will  |.i......  •-' 

during  the  next  harsh  winter. 

Breeding-bird  survey  data  from  two  routes  indicate  a  wide 
variation  in  the  numl»er  of  nesting  bin!  species  ihmugluHtl 
the  Little  Belt  Foreland.  Two  years  of  data  from  a  route 
near  l^-ms  in  Blame  Count>  pmducr<i  sprites  counts 
of  18and  19.  a  route  near  HighwootI  in  C  I.  i>t>- 

varied  In'tween  40and  4<>diinn8  a  four-y«- .  ■  *e 

averages  rcprvst'nt  the  maximum  and  miurnuMi  i.umlier 
of  bird  species  found  along  all  routes  in  the  Rock>  Moun- 
tain Foreland. 


Sagebnish  sprasmi^'  1.  >^  1<  >  ii  i^ndiictc^l  i"  tli 
Fondand  but  ha-  •  n*i\-e:  the 

has  involved  alxm'  is  or  1.4  p«  ■ 

area  Although  it  aHe<.«s  imly  »  small  p«irti 
ion,  this  pmgram  is  reprr*entatis-e  of  atte 
agriculture  to  re<l«ce  natural  diver$it>  in  fix 


I  .til.  Bell 

:rg- 

<rn 

intiTr»f  of 


liiKltfr  priKliiiluiii.  S.i({fl)nish  c r.t(lii.'.ilii>ii  tak«*s  plut-i"  ul 
Oif  fxpeiiNf  1)1  wildlife  ^pec■u•^  siuli  as  iiiulf  dci-r, 
jMt«-loi>f,  iiiul  sauf  KroUNf,  whiili  dfiM-iid  mi  tlit-  plant 
as  a  soiin'f  ol  KmhI  and  covrr. 

IniiMi'ls  from  rfiTfational  ust-  havf  to  tlafc  Ix-t-n  limited, 
litit  line  lar»{e  de\el<ipnient,  the  KiK-ky  Bo>'  Indian  Kc-s«t- 
\alion  recreation  t-oniplex,  has  eaiised  st)nie  environmen- 
tal prtihlenis  troiii  the  JH-xinnint;  and  is  beinK  expanded. 
The  area  lies  in  the  Hear  I'aw  Mountains,  an  out- 
ol-the-wu>  tiitmv  that  has  little  tourist  traflk',  and  l(Kal 
demand  ior  such  a  faiility  is  proliahlv  insufrit-ieiit  to  siip- 
jxirt  It.  The  project  has  been  ixiorly  desiKiie<l,  maintained, 
and  operatt'd,  expansion,  inclndiiiK  recent  road  constnic- 
tion,  IS  cansinv;  further  en\ironinental  denradalion.  In  tlu- 
BlK  Siiou>  .Monnlaiiis,  a  ski  arc.i  has  l>een  proposed  at 
Cr\stal  l-ike  south  of  Lewistown,  hut  a  Forest  Service 
r«"|X)rt  indicates  that  ski  area  development  in  Cr\'stal  Lake 
Biisin  is  prubahiN'  imixissible  without  deKradation  of  the 
lake.  Some  parts  of  the  area  have  a  history'  of  laiidslidinu 
and  slumpiiiK.  iuni  excavation  for  access  roads  and  lift  ter- 
minals could  reactivate  some  old  slides  (4). 

The  Little  Belt  Foreland's  most  distinguished  environ- 
mental feature  and  most  important  recreational  and  his- 
toric resource  is  the  1.5()-mile  stretch  ot  Missouri  River 
lietween  N'ir^elle  and  Fred  Robinson  bridge,  the  longest 
and  nearly  the  last  stretch  of  the  river  that  still  flows  free. 
This  unique  waterway,  part  of  the  Missouri  Breaks,  is 
unaltered  by  the  activities  of  man  and  remains  very  much 
as  it  was  when  first  viewed  by  explorers,  trappers,  and 
steamboat  passengers.  Here  badlands  have  been  cut  to 
depths  of  more  than  1,000  feet,  weathering  has  moulded 
the  white  sandstone  into  a  great  variety  of  imaginative 
forms,  and  iX'rjJendicular  dikes  of  dark  brown  igneous 
rocks  jutting  up  through  the  white  sandstone  blufTs  pro- 
vide a  contrast  in  color  and  profile  that  resembles  the 
walls  of  ancient  ruins.  Campsites  used  by  Lewis  and  Clark 
have  been  identified  <Jong  the  river  route,  which  in  man\' 
places  is  inaccessible  except  by  water. 


Numerous  agencies,  organizations,  and  individuals  are 
looking  at  the  Missouri  River  for  a  number  of  purposes, 
and  Its  fate  is  perhaps  the  most  significant  environmental 
issue  in  the  Little  Bell  Foreland.  A  major  imponndmeiil 
—  High  ('ow  (^reek  ID.im  —  has  been  promoted  lor  sears 
b\   iIh-  (iiriiv  .>l   K?i«ineers  and  various  developmental 


interests.  The  basu  (juestion  is  whether  this  section  of 
the  river  is  more  iiiiportant  lor  its  long-range  recreation 
.uid  historic  value  or  tor  its  short-range  economic  (con- 
struitioii)  boom  to  linal  economies.  The  need  lor  a  dam 
has  not  been  nrilily  established;  among  the  numerous 
problems  are  a  p(M)r  cost-benefit  ratio,  questionable 
geologic  suitablily  of  both  damsite  and  reservoir  area,  and 
the  complete  destniction  of  a  uni(|ue  historic  and  recrea- 
tion resource.  The  dam  would  have  no  value  for  irrigation 
and  little  value  for  flood  control  because  of  the  absence 
of  pennaiient  downstream  residents.  Its  generating  capac- 
ity woiiUI  be  ol  minimal  sigiiilicaiice  to  the  state  and  the 
region.  Recent  resurgence  ol  these  dam  proposals  suggest 
that  they  may  be  related  to  lorthcoming  coal-based  indust- 
rial development  in  eastern  .Montana. 

If  this  portion  of  the  river  is  preserved  from  impoundment 
and  maintained  as  an  historic  and  recreational  area,  the 
extent  of  development  and  the  administrative  authority 
will  be  topics  of  some  debate.  In  March,  1971  Senator 
Metcalf  introduced  a  bill  to  designate  175  miles  of  the 
Missouri  River  between  Fort  Benton  and  the  Robinson 
Bridge  as  the  Missouri  Breaks  Scenic  Recreation  River. 
The  bill  proposes  a  gradational  use  pattern  with  little  dis- 
ruption ol  existing  uses.  The  upper  portion,  classified  as 
a  "recreational  river,"  would  be  readily  accessible  by  road, 
have  some  development  of  campgrounds  and  facilities 
along  the  shore,  and  could  undergo  some  water  impound- 
ment. Most  of  the  river  in  the  Little  Belt  Foreland  would 
be  classififed  as  "scenic  river"  and  "wild  river."  Scenic 
rivers  are  free  of  impoundments,  with  shorelines  and 
watersheds  still  largely  primitive  and  undeveloped 
although  accessible  in  places  by  road.  Wild  rivers  require 
primitive,  undeveloped  shorelines  and  no  roads.  The  Met- 
calf Bill  (S.  1405)  calls  for  boundaries  ba.sed  on  line  of 
sight  from  the  river  and  for  management  under  the  Taylor 
Grazing  Act,  which  implies  administration  by  the  Bureau 
of  Land  Management  and  allows  continuance  of  existing 
grazing  and  petroleum  exploration.  This  bill  has  received 
strong  support  from  state  and  national  conservationists, 
local  ranchers.  Fort  Benton  residents,  the  1971  legislature, 
and  the  Bureau  of  Land  Management  Montana  .\dvisor\- 
Board.  The  National  Park  Service  favors  the  structure  of 
the  bill,  but  would  like  to  be  named  administrator  of  the 
area.  The  Bureau  of  Outdoor  Recreation  is  considering 
this  stretch  of  river  ft)r  inclusion  in  the  Wild  and  Scenic 
Rivers  System. 

Natural  gas  is  the  Little  Belt  Foreland's  most  valuable 
mineral  resource.  The  Tiger  Ridge  gas  field,  on  the  Hanks 
ot  the  Bear  Paw  Mountains,  has  been  temied  the  largest 
gas  discovers  in  Montana  in  40  v  ears,  .\lthuiigh  production 
has  been  resticted  by  the  absence  of  a  link  with  existing 
markets,  a  recent  Federal  Power  Commission  ruling 
.luthorizing  the  export  of  Tiger  Ridge  gas  has  led  to  initial 
construction  of  a  pipeline.  The  line  will  lead  north  from 
the  gas  field,  join  an  existing  pipeline  s>  stem  in  southern 
Canada  and  reenter  the  I'nitetl  States  in  the  CIreat  Lukes 
region.  The  Federal  Power  Commission  ruling  and  the 
export  ot  gas  are  opposed  bv  the  Montana  Power  Com- 
p.iiiv  ,  whiih  conteiiils  that  the  gas  will  be  needed  to  meet 
instate  demanils  in  the  near  future.  Extensive  drilbm;  in 
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the  last  few  years  has  caused  environmental  prubleins, 
intludini;  unreclaimed  mud  pits,  litter,  and  dusty,  heavily 
used  access  roads. 

This  portion  of  Viontiiiia  experienced  the  gold  rush  ol 
the  late  ISOO's.  Placer  gold  was  discovered  in  the  Judith 
and  North  VlcKcasin  Mountains  in  the  early  IHIO's  diid 
lode  gold  shortly  thereatter  in  the  suine  ranges  and  in 
the  Little  Rocky  Mountains.  Although  the  mines  were 
generally  small,  they  were  numerous  and  had  a  severe 
impact  on  the  area  overlying  the  zone  of  mineral  enrich- 
ment. Saturation  prospecting  was  often  the  rule  and  has 
left  many  prospect  pits  and  abandoned  mines  scattered 
about  the  countr>'side.  Mining  is  presently  restncted  to 
sand,  gravel,  and  a  minor  amount  of  gs'psum  and  cla>. 

Recent  mineral  exploration  has  had  a  harsh  impact  on 
the  soil,  vegetation,  and  esthetics  in  some  portions  of 
the  Little  Rocky  Mountains.  Modern  exploration 
techniques  involve  the  use  of  bulldozers  and  other  heavy 
equipment  to  expose  fresh  bedrock  surfaces.  These 
trenches  have  been  dug,  analyzed,  and  left  to  erode  and 
revegetate  as  they  will.  .\s  in  many  other  areas  throughout 
the  state,  reclamatit)n  in  the  Little  R<K-kies  has  not  been 
considered  an  integral  part  of  the  exploration  process. 

Wide  expanses  of  well-grassed  and  well-watered  prairie 
attracted  pioneer  cattlemen  such  as  H.  P.  Brooks  and 
Granville  Stuart  to  this  sector  of  Montana  and  made  the 
Judith  Basin  one  of  the  centers  of  open-range  cattle  ranch- 
ing in  the  late  ISOO's.  .Agriculture  continues  as  the 
economic  mainstay  of  the  Little  Belt  Foreland,  with  lives- 
tock and  small  grains  the  primar.  produce.  Nearly  all  the 
unreserved  land  is  used  for  agriculture,  approxiniateK  60 
percent  for  livestock  ranching  only,  20  percent  for  cash- 
crop  fanning,  and  20  pea-ent  for  a  combination  ol  the 
two.  Overuse  of  the  range  occurred  as  far  back  as  the 
open-range  days  and  ct)ntinues  today  as  the  major  ecologic 
imbalance  in  the  siibregion.  Roughly  .50  jx-rcent  of  the 
range  needs  some  tyjH-  of  treatment.  Better  lisestixk  man- 
agement would  improve  the  forage  cover  on  20  jx-rcent 
of  the  range  and  allow  vegetative  recovery  on  another 
.30  percent. 

Most  of  the  cash-crop  fanning,  concentrated  in  the  Judith 
Basin  in  the  west-central  portion  of  the  subregjon.  has 
created  environnu-ntal  problems.  Appniximatels  60  per- 
cent of  the  dry  fannland  does  not  receive  treatment  neces- 
sary to  prevent  soil  loss  and  deterioration.  The  Soil  and 
Water  Conservation  Needs  Inventors-  (-1)  indicates  that 
on  this  l.md  some  combin.ition  of  stri|vcn)pping,  tem»ces, 
s<xl  waterways,  windbreaks,  and/or  cn>ps  providing  better 
residual  cover  are  needed. 

Logging,  mostly  on  private  land.  tK-cum  throughout  the 
subregion.  Where  conducted,  logging  has  a  MKniPicant 
effect  on  si^,  water,  segetation,  wildlife,  and  esthetics, 
but  the  inqwct  iii  the  Little  Belt  Foreland  is  not  compar- 
able to  that  of  logging  oix-rations  in  R«k  ky  Mountain  Mon- 
tana. M.iny  sp<H.-ies  of  trees  found  in  these  oiitl 
tain  ranges  do  not  lentl  theniselses  to  cleat> 
most  of  the  timlx-r  taken  to  dale  has  been  froiu  .n  v .  ,....,. 


hxatlons,  thus  reducing  the  required  nuntbrr  of  roadt. 

Lagging  could  hase  a  malor  impact  in  the  near  future, 
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Ii.ill  )>t  till-  |Mipiila(iiiii  1%  III  iiuliMiliial  homes  oiitMcie  iif 
r»l>tiiiK  MllaKfs,  mIiuIi  liavt-  iiulivitliml  st'plic  tuiiks  or 
no  \f\vat{<'  Irt-atiiu-nl  at  all 

Kt-Mili-iidal  dfVflo|)iiii-iil  .mil  Ium\>'  lonstriiitioii  near 
Ij-\M\to\Mi  lia\  rfsiillc-il  ill  (.'liaiiiifli/^itloii  ol  soiiu-  scc- 
tioiis  ol  SpriiiK  l^rerk.  one  ol  Montana's  inosi  priHliitltM- 
tnnit  strtMiiis.  A  trailtT  court  and  constniilion  ol  iiiissilt- 
siliis  were  llir  major  loiitriiiiitors  in  the  ()c-i;ra(latioii  ol 
tills  trout  lislu-rv 


exploration  and  extractive  uses,  or  the  landseape  that 
inspired  Oharles  Kussell  ma\  heeome  nothing  more  than 
a  sentimental  meiiiors  .  (Jertainis  the  last  wild  stretch  ol 
the  Missiiiiri  HiM-r  must  remain  iree  ol  impoundment  il 
our  national  heritage  is  to  he  respected  and  enjoved.  Many 
ol  the  irreplai'ouble  eiivironinentai  values  oi  the  Little 
Helt  Forel.ind  can  he  preserved  in  the  modem  context, 
options  are  still  open  lor  proper  stewardship  ol  this  distinc- 
tive laiidscaix-  ut  the  heart  ol  Muntana. 


An  eliviroiimeiilal  persin-ctive  ol  the  Little  Belt  Foreland 
indicates  that  its  extraordinarv'  historic  and  scenic  values 
and  its  most  important  renewahle  resources  —  agriculture 
and  rec  reation  —  are  .ill  viahle  at  this  lime,  hut  are  seri- 
ousIn  threatened  hv  a  variefv  iif  current  or  potential  uses 
and  developments.  Certainly  the  siihrenion's  traditional 
economic  mainstays,  livestock  Kra/iiiK  .md  dryland  lanii- 
inK.  need  careful  innovative  munaKement  il'  productivity 
is  to  continue.  Certainly  the  mountains  that  rise  above 
the  l>road  plateau,  the  river  canyons  that  cut  the  grassy 
uplands,  need  protection  from  uncontrolled  mineral 
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BEARTOOTH  FORELAND 


•  Hardin 


ENVIROMENTAL  IMPACT  MATRIX 
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ore  ana 


Environmental  Perspective 


Backed  !)>■  thi-  uramli-ur  of  tht-  Bi-artooth  Plateau,  spread- 
ing outward  into  river  valle\s  and  to  other  niuuntain 
rannes,  is  a  wann  and  welconuiit;  landsca|>e.  Its  In-auty 
and  livahility  were  elcxiuently  descrihed  by  the  Cross 
Chiet  Arapooish: 

The  Cross'  country  is  a  jjikuI  country  .  The  C>reat 
Spirit  has  put  it  exactis  in  the  ri»ihl  place;  when 
you  are  in  it  sou  fare  ssell;  ssheneser  you  ko 
out  of  it,  sshichever  was  sou  trasel,  you  fare 
ssorse  .  .  .  The  Cross  countrs  is  exactis  in  the 
ri^ht  place.  It  has  snoss  s  inoiuitains  and  suinis 
plains;  all  kinds  ol  climates,  and  i;<iod  things 
for  evers  season.  U'hen  the  suinnier  heat 
scorches  the  prairies,  you  can  draw  up  under 
the  mountains,  ss  here  the  air  is  ssveet  and  cool, 
the  grass  fresh,  and  the  hri>;ht  streams  come 
tumhliiiK  out  of  the  snoss  hanks  .  .  .  (8). 

The  Beartooth  Foreland  differs  from  other  foreland 
regions  in  its  topoi{r;iphy  and  land  use.  It  contains  none 
of  the  outK  iiiK  mountain  raiifjes  and  has  gentler  uplands 
more  conducive  to  drs  land  famiini;.  It  is  not  a  "soft"  laiul- 
scape,  howeser,  tor  hikjh  lulls  t\s  ist  tosv.irii  the  mountains, 
and  streams  have  cut  through  oserls  inu  sandstone  fonna- 
tions  to  fomi  precipitous  hlurts,  the  hest  knoss  n  of  svhich 
are  the  rimrocks  at  Billings. 

Tlu-  climate  is  marked  by  abundant  sunshine,  low  ndative 
humidity,  moderate  winds,  losv  precipitation,  and  svide 
seasonal  .mil  dady  temperaturt'  variations.  Hot  summer 
days  are  usualK  tempered  !>>  cool  l)re«-/es  from  adjoininx 
mountain  rannes.  .Sesere  summer  hailstorms,  a  weather 
phenomenon  for  which  Billings  is  well  known,  are  cont- 
mon  occurrences  in  late  July  and  .\uKUst.  The  svinters 
are  niiUl,  for  Montana;  pericxls  of  extreme  cold  iisu.dly 
last  only  a  short  time 

The  Beartooth  Forehmd  contains  no  nation.il  forestlaiid 
and  no  existinit  or  camlidate  wildenu-ss  areas;  however, 
the  subreiiion  h.is  several  deselojH'd  historic  sites  includ- 
nitf  theC'uster  B.iftli-field  N.itional  Monument,  I'ictouraph 
Cave  State  Monununt,  and  PomiH-s  s  Pillar  National  His- 
toric I.andm.irk.  Perh;ips  the  most  attractive  of  the 
developed >ites  is  the  Chief  Plenty  Coups  Memorial 
Monument  near  Prv-or.  It  con.sists  of  a  handsome  picnic 
ground  on  Pryor  Creek,  the  Chiefs  dwellinKs.  «»d  a 
museum  featuring  Cnnv  Indian  histors'  and  culltirr.  The 
subregion  also  contains  two  state  recreation  arras  and 
three  n.ition.d  wildlile  refuges. 


Several  rivert  flow  ing  from  adjoining  uplands,  the  grassy 
plateaus,  and  the  rocky,  sparselv  timbert^  hills  against 
a  backdrop  ol  mountains  in  nearly  evers  dirc<.-(ion  gise 
the  Beartoiith  Foreland  an  unusual  divrrsits  nf  upr-n 
space.  II  •   :     ■ 

ilCtlVltl' 


totaling  about  tf4U  acres 

Deer  are  found  thr 

abundant  in  the  pc 

on  deer  nuiK* 

ably  a  result 

to  inad' 

iiortht  : 

anteloiM    .... 

coiii|>etition 

Sagebrush  ei  '  ,  , 

in  this  subregion,  has'e  brrn  delninenial  lo  aniriopr 

movement  and  survival. 

The  desire  to  combine  t!i.-  nn.  t.iin  v  ..f  .  itN    .ii.<!  lut.il 

life  has  resulted  in  the  s|>: 

in  nearly  all  dittxtions  .u 

1972  Montana  Departmeiii  ..>!  lU  tuiut  i< 

over   13.000  jicres  assessed  as  suburfvtn   > 

Yellowstone  County,  most  «jf  which  ••' 

sicinits.  Additional  land  has  Imh-ii  p: 

trial  exp.insioii  and  IiikI 

booming,  and  pas  ing.  iii  ' 

one  of  the  immediate  cus; .  ... 

Montana's  air  |H>llution  control  implrmenlati<>ii  i<I.ii.    1 
rei|Uires  a  particulate  reduction  of  IT  i- 
Billings-L;iurrl  "hot  spot"  to  mrrt  thr  in- 
mean  of  60  tig/M*.  The  requiT. 

estimated  airqualits  siixf  nnt|i  . 

for  1970.  Monit.ini..  i 

annual  geometric  i  » 

iiiuim  of  ■19II         '  '  X 

reguKitioiis.i' 

ity.  Ifwindbl  I 

particulate  levels  in  thi  ' 

bs   completion  of  I  ■•ii!i  i 

refineries  and  one  '  1 
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emission  standard  ol  Tl  ,  ''■ 

that  the  s<niM>rrs  at  ih.  ^ 
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in  Billings  emits  428  pounds  ol  paiti 

The  Billings-I^urrl  arra  ssill  t-  " 
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one  inillitm  BTL*  liuil.  Ctniipluiiti'  witli  this  n-Kulatiiiii 
will  tii'i'oinplish  a  29-iH*n-eiil  rfcliii'lion  in  (lit-  un-a's  stilliir 
oxidt-  iMiiisNitms  (I).  Major  iiitliistrial  coiitrihutors  art*  tlu- 
Hiiinlilc  Oil,  C^>lltlnt•lltal  Oil,  and  Farnu-r's  Union 
rcfint-ni-s,  the  Cort-Hf  steam  K»'"frafion  plant,  Montana 
Sulfur  Compiiny,  and  Great  Western. 

In  addition  to  liiKli  sulfur  dioxide  and  particulate  levels, 
Billinxs  lias  air  prolileiiis  uiieonimon  to  other  cities  in 
the  state.  Oiu-  such  prohlem  is  that  of  odor,  derived  from 
the  tiunihle  and  Continental  refineries.  Great  Western, 
and  the  Fierce  and  Midland  Kinjiire  packing  plants  within 
the  BillmiSs  tit\  limits,  .\nofher  prohlem  involves  hiyh 
fluonile  concentrations  in  rodents  and  vegetation  down- 
winil  from  the  Corette  plant,  hut  more  extensive  work 
is  needed  to  pinpoint  the  source  and  assess  present  and 
potential  damage. 

ExixindinK  urbanization  of  the  Billings  area  may  also  he 
exacting  u  more  profound,  long-lasting,  and  irredeemable 
cost  than  degradation  of  air  qualitv'.  Most  of  the  land 
preempted  for  residential,  industrial,  and  highway 
development  was  formerly  in  productive  agriculture. 
Records  of  the  Soil  Conservation  Service  at  Billings  show 
that  Yellowstone  Count>'  lost  over  8,000  acres  of  agricul- 
turally productive  land  for  this  purpose  in  the  last  10  years; 
6,750  acres  were  taken  by  urban  sprawl,  and  1,600  acres 
by  highway  construction.  The  serious,  long-term  impact 
of  these  tradeoffs  stems  from  the  fact  that  the  greater  part 
of  the  loss  involved  the  most  productive  lands  on  Class 
I  (3,800  acres)  and  II  (2,250  acres)  soils. 

.\lthough  current  increases  in  productivity  or  surpluses 
make  such  losses  appear  inconsequential,  the  long-tenn 
picture  is  quite  different.  Increases  in  productivity  have 
been  gained  through  large  inputs  of  energy  and  fertilizers. 
It  is  estimated  that  known  reserves  of  phosphorus  will 
be  exhausted  l)efore  the  end  of  the  twenty-first  century. 
Without  phosphate  fertilizers,  the  planet  can  support 
between  one  and  two  billion  people  (4),  yet  the  world 
population  is  exjiected  to  reach  seven  billion  by  2(X)0. 
In  light  of  these  predictions,  care  should  be  exercised 
to  prevent  irreversible  commitments  of  productive 
agricultural  land.  In  Billings  and  elsewhere,  steps  should 
be  taken  to  channel  urban  development  antl  highway  sys- 
tems to  areas  unsuitable  for  agricultural  production. 

As  in  the  rest  of  the  Rocky  Mountain  Foreland,  livestock 
ranching  in  the  Beartooth  subregion  is  the  leading  indus- 
try. Drvlaiid  fanning  is  practiced  in  the  Billings.  Laurel. 
and  Big  Timber  vicinities.  Since  the  bison  was  displacetl 
from  the  grass-covered  hills,  range  abuse  from  domestic 
livestock  has  been  the  nile  rather  than  the  exception.  In 


l^KiT  almost  70  pen  iiit  iil  tlit-  laiigi-  ii>  tlu-  lii-artootli  f  urc- 
lanil  «as  o\ergra/.ed  and  in  need  ol  treatment  to  improve 
plant  cover  and  reduce  soil  erosion  (6).  That  year  also, 
about  twi>-lhirds  ol  the  cropland  in  tillage  rotation  needed 
some  tyjH'  of  treatment,  usually  strip  cnippiiig,  terracing, 
iliversions,  crop  residue,  or  annual  cover  to  stabilize  the 
topsoil  (6).  Wind  and  water  erosion  ha\e  bntli  Ix-en  clas- 
sified as  severe  in  the  subregion  (3). 

Broad  lloodplains  and  dependable  water  supplies  from 
three  major  rivers  in  the  southern  half  of  the  subregion 
have  made  irrigated  fanning  more  important  here  than 
in  other  parts  of  the  Rocky  Mountain  Foreland.  Irrigation 
ol  approximately  277,(XX)  acres  of  land,  primarily  in  the 
Yellowstone,  Bighorn,  and  Clark  Fork  of  the  Yellowstone 
\'alle>s,  has  created  some  serious  water  contamination 
problems.  Silt  in  the  Clark  Fork,  a  nver  that  in  Montana 
exceeds  state  limits  for  turbidity,  is  derived  from  highly 
erodible  geologic  strata  upstream  and  aggravated  by  poor 
irrigation  and  soil  conservation  practices  in  the  basin.  Of 
the  total  irrigated  cropland  in  Carbon  and  Y'ellowstone 
Counties,  about  96  percent  and  80  percent  respectively 
are  in  need  of  improved  irrigation  systems,  including  reor- 
ganization of  present  systems  for  increased  efficiency, 
land  leveling,  ditch  lining,  and  erosion  control  .structures 
(7).  Wasteful  irrigation  has  been  the  prime  factor  in  the 
obliteration  of  trout  populations  in  lower  Bluewater  Creek 
and  in  the  entire  Montana  portion  of  the  Clark  Fork  of 
the  Yellowstone  (7).  It  can  also  be  assumed  that  the  exten- 
sive irrigation  along  the  Yellowstone  and  Bighorn  Rivers 
contributes  significantiv'  to  the  contamination  of  these 
streams  during  periods  of  maximum  wastewater  return. 
Water  erosion  and  siltation  have  been  considered  severe 
throughout  the  subregion. 

The  climate,  soils,  market,  transportation  facilities,  and 
diversit\  of  agricultural  activities  in  the  Billings  area  favor 
large-scale  production  of  beef  in  confined  lots.  The  three 
most  serious  water  problems  associated  with  feedlots  are 
oxygen  depletion,  pathogenic  bacteria,  and  increased  nut- 
rient content.  Drainage  from  feedlots  must  be  contained, 
treated  in  some  manner,  and  prevented  from  discharging 
into  a  water  course;  and  accumulated  solid  wastes  must 
be  disposed  of.  StiK'kpiles  of  waste  attract  vermin  and 
pollute  groundwater  and  surface  water  during  periods  of 
high  rainfall  and  snowmelt.  Nonsalvage  techniques  such 
as  incineration  or  landfill  are  also  ill  suited  to  agricultural 
wastes.  Sprinkler  irrigation  of  these  wastes  warrants  close 
scrutiny,  particularly  in  areas  of  intense  farming. 

Because  none  of  the  three  large  feedlots  in  Yellowstone 
County  have  been  subjected  to  heavy  runoff,  no  contami- 
iiatuin   of  surf.ui-   w.iter   in   the   area  has  In-eii   recoriled 
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to  date.  Testing  of  wells  on  a  feedlot  west  of  Billings 
showed  a  sli({ht  increase  in  nitrates,  hut  the  concentrations 
were  heiow  the  45  ppni  (parts  per  million)  maxiniuin  for 
drinking  water  specified  by  the  L'.  S.  Public  Health  Ser- 
vice. However,  the  Department  of  Health  and  Environ- 
mental Sciences  (2)  indicates  that  additional  leetllots  will 
probably  be  constructed  in  the  county  and  that  this  iictivity 
has  a  greater  pollution  potential  than  any  other  hxal  indus- 
try. 

Yegen  Drain,  a  ditch  through  south  Billings  to  the  Yellow- 
stone River,  is  the  traditional  recipient  of  a  good  deal 
of  the  city's  industrial  sesvage,  but  has  l>een  significantly 
improved.  For  66  years  prior  to  1969  it  received  raw  sew- 
age from  two  meat-packing  plants,  oil-contaminated 
wastes  from  two  relineries.  and  organic-laden  wastes  from 
the  sugar  refinery.  All  these  installations  are  now  con- 
nected to  some  t\pe  of  wastewater  treatment  facility,  but 
for  a  short  time  following  l>eet  harvest  in  the  fall  Great 
Western's  effluent  exceeds  the  capacity  of  its  settling 
ponds  and  flows  via  the  drain  into  the  Yellowstone.  When 
the  plant  is  operating,  commonly  called  the  campaign, 
it  discharges  al)out  five  million  gallons  of  80*  F.  water 
per  day  (5).  Continental  Oil  still  discharges  into  Yegen 
Drain,  but  the  water  has  been  treatetl  to  comply  with 
state  laws.  Other  sources  of  contaminants  that  find  their 
way  into  the  drain  and  the  river  include  small  pasture 
areas,  septic  tank  ellluents,  and  stomi  drains  that  often 
contain  oil-laden  service  station  wastes. 

Billings  now  has  only  primary  sewage  treatiiu-nt.  Not  onl> 
does  the  system  serve  the  city's  61,(X)()  people,  but  Kvo 
meat-packing  plants  as  well.  The  latter  tied  into  the  system 
in  1969,  since  which  time  suspended  solids  and  BOD 
levels  in  the  city's  effluent  increased  6.5  pea-ent  an<l  .50 
percent  respectively.  The  city's  sewage  plant,  which  cur- 
rently removes  50  percent  of  the  BOD  and  9H  jH-aent 
of  the  colifonn  bacteria,  will  be  improsed  substantially 
with  completion  of  a  sccond.iry  treatim-nf  facility  b>  the 
enti  of  1974.  .■\bout  9.600  jH-ople  (in  the  jH-riphers-  of  the 
Billings  city-county  area  are  not  connected  to  the  city 
sewer  and  utilize  septic  tanks  anti  subsurface  disposal. 
Some  surfacing  of  septic  tank  effluent  has  tK'ciirred  in 
tht-  most  extensively  developed  portions  of  Billings 
Heights.  Because  metropolitan  Billings  is  surrounded  by 
pro<lucf  is  e  agricultural  land,  sjirinkler  irrigation  of  domes- 
tic sewage  is  a  possibilits  that  should  be  carefulls  consi- 
dered (Chapter  IN).  In  the  Beartooth  Forelaiul  as  a  whtile. 
wastes  from  only  17  peaenf  of  the  sewen-d  |V)pulation 
receive  secondarv  treatment. 
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Laurel  (population  4.4.54)  also  is  servetl  only  by  a  primary 
sesvage  plant,  svhich  has  an  effix'tive  BOD  remosal  of 
50  peaent  and  discharges  into  the  Yellowstone  River 
This  system  is  subject  to  periixlic  influxes  of  oil  from 
the  Burlington  Northern  yards  and  to  infiltration  of  con- 
tamiii.itcd  luonndwater  in  the  vicinity  of  the  Farmers 
Union  refiners. 

The  Elk  Basin  oil  field  south  of  Bndger  has  Inen  tlu 
soun-eofw.»ter  contaminants  that  jH-riodically  esca|X'  info 
Silvertip  Creek  and  th«'  Clark   Fork  Hiser    The  field  is 
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BIGHORNS 


ENVIRONMENTAL  IMPACT  MATRIX 
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Environmental 
Perspective 


The  countr>  bflonniiij;  to  the  Crows  wus  not 
only  hciiutilul,  but  it  was  the  very  heurt  of 
the  huifulo  ruiiKe  of  the  NorthweNt.  It 
einbruced  endless  pluins,  hiKh  mountains,  and 
Kreat  rivers,  fed  b>  streams  clear  as  irs'^t*'!' 
No  other  section  could  compare  w  ith  the  Crow 
countrs,  especialK  when  it  was  untouched  b\ 
white  men.  Its  wealth  in  all  kinds  of  Kame, 
Urass,  roots,  and  berries  made  enemies  for  the 
Crows,  who.  often  outnumbered,  were 
obliged  continually  to  defend  it  ai;;iinst  sur- 
roinidint;  tribes  (4). 

The  Bi^ihorns  subre^ion  ol  the  Rocky  Momitain  Foreland 
is  a  uiii(|uely  bcautilul  part  <>l  Montana  and  the  center 
of  Oow  country,  encompassinn  the  hold  forested  Pryor 
Hanue  on  the  west,  the  nearlv  spent  ijrassy  northern 
extremities  of  the  Biulionis  on  the  east,  and  the  si>ectacular 
Horye  of  the  Kiulioni  River  between.  It  is  an  area  that 
appeals  to  all  the  senses  anil  any  or  all  conceptions  ot 
environmental  attractiveness.  In  no  other  place  in  the 
state,  within  a  distance  of  1,5  miles  and  an  elevational 
change  of  .t.(MX)  feet,  do  veKelational  t>iH"s  ninKe  from 
true  ilescrt  shrub  to  subalpine  forest  and  nieadow. 
Althoui;h  the  smallest  of  the  envininmental  regions  and 
subreKions  in  both  |'>opulatii>n  and  size,  it  is  perhaps  the 
richest  in  Indian  letiend  and  reliKion.  It  has  undetuable 
mystical  and  spiritual  (|ualities. 

l..onK  before  whites  invaded  the  subn'^ion,  the  C'rows 
sought  out  the  lofty  sanctuaries  of  the  BiKhoni  and  Pryor 
Mountains  to  |H'rfonn  their  fastini;  htu.ils,  intended  for 
many  religious  pur|X)ses,  including  K>ii(l<i"ce  of  boys  into 
inunhoiKl.  Just  as  al><>rKinal  inhabitants  iH-nefited  fnim  the 
recreative  and  renewal  (lowers  im|>arted  b\  this  Kntnd 
and  picturesque  landscape,  so  today  do  refunees  from  our 
hectic  s«x-iety. 

The  Bi){honis  siibreKion  provides  a  variety  of  recnfationul 
(•\pcric!u«'s  to  residents  of  the  Beartooth  Foreland,  the 
Hiiiliiirn  B.isin  of  northcentr.il  \N'voinintf.  ami  beyond. 
Mule  deer.  «tV,  black  bear,  mountain  lion.  Ijolx-at.  blue 
Unnise,  and  prairie  dogs  an-  endemic  to  the  ar«M  anil  exist 
in  vary  iiiK  numlH'rs.  Exotic  (laine  birds  have  also  Im^h 
intnuluced  for  those  who  w  ish  to  hunt:  rinB-necked  phea.s- 
ant  in  the  lower  drainaKes,  lliin^arian  (xirtridKe  in  thr 
fi>othills.  ,111(1  (°hiik,ir  iwrtndne  on  low-lying,  dry,  iini.My 
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Fullovvini;  l^nKijUf ,  the  art*  a  wun  fxplond  1>>  John  C;iilttr 
and  t.rorKf  Dr.iiiillard,  Uitli  in  llit-  tinplos  of  MannrI 
Ijsaol  tlu-  \ti%%ouii  KurTrailni^Ciimpany  Uitt-r,  linrinK 
l\\v  li.iuhf  ..t  thf  tur  tradf,  J.d.diali  SmUli  and  Jim  Brid«.r 
\  iMtrd  tlif  %ul>r«t{liin  and  tlu-  Had  I'avs  niutf  —  "a  rutJKfd 
and  frinlittul  rontf"  —  was  puinftTfd  bt-twitii  tlit- 
Bitthorns  and  (lit-  I'n  urs  lor  the  purjHJse  of  (ransi)ortin« 
ptdts  to  market  (I).  By  \  irtui-  ol  KooKrapliii'  location.  topoK- 
raphv.  I  liniutc.  and  rfsouai-  di\ ersity  thf  ari-u  i-vcntually 
iH-ianu-  a>  attraili^f  to  h)KKfrN.  miiurs.  ranc  htrs.  fanmrs. 
huntcr>.  anil  rt-trrationiNts  as  it  had  Ix-t-n  to  ini-n  ol  tlif 
liir  tr.idf  and  thf  al><)nmnf s  who  prfffdfd  tluin. 

Thf  aura  and  f ssf nff  of  the  Bi){hornN  is  df rivfd  Ironi 
its  varitnl  ){folo)ty  ami  stratinr.iphv  which  impart  a  galaxy 
of  color  and  fonn  comhiiiations.  Thf  warm  pastels  and 
hazy  vistas  of  a  Painted  Desert,  the  craggy  and  stratilii-d 
buttresses  of  a  C'.rand  Canyon,  and  the  intemiingied  hot 
oranges  and  cihiI  gray-greens  of  an  Oak  Creek  Canvoii 
aiv  all  visually  represented  in  microcosm  in  the  subregion. 
Time  is  also  in  evidence;  the  exposed  rocks  (A  Bighorn 
Canyon  span  more  than  5(X)  million  years;  the  ice  caves 
high  in  tlu-  Pryors  are  reminders  of  more  recent  glacial 
times;  and  the  dams,  roads,  and  other  stnictures  represent 
the  scani  ■  >iiiiin  ind  .1  li.ilf  siiuf  thr  ingress  of  modf  m 
man. 

Only  a  fraction  of  the  Bighorns  subregion  is  in  private 
or  state  ownership,  with  the  major  share  under  various 
degrees  of  management  and  de\elopment  by  five  federal 
agencies:  the  Crow  Reservation  under  the  Bureau  of 
Indian  Affairs;  Custer  National  Forest  under  the  Forest 
Ser\ice;  Bighorn  Canyon  National  Recreation  Area  under 
the  National  Park  Ser\ice  (NPS);  Pryor  Mountains  Wild 
Horse  Range  and  other  public  domain  lands  under  the 
Bureau  of  Land  Management  (BLM);  and  Yellowtail  Dam 
and  power  facilities  under  the  Bureau  of  Reclamation. 
Together,  these  agencies  offer  a  spectrum  of  recreational 
development,  including  the  Ok-A-Beh(  Pretty  Eagle)  facil- 
ity on  Bighorn  Lake,  other  facilities  at  Barn's  Landing 
and  Afterbay,  and  Sagecreek  campground  and  Big  Ice 
Cave  picnic  ground  in  the  Pryors.  Similarly,  much  of  the 
thrust  of  human  impact  in  the  Bighorns  has  resulted  from 
federally  sponsored  or  sanctioned  activity. 

Crazing  by  horses,  sheep,  and  cattle  on  Pryor  Mountain 
foothills  has  transformed  semiarid  grassland  into  desert 
and  fragile  desert-shrub  ecosystems  into  virtual  waste- 
lands. Impacts  have  been  most  pronounced  on  soils,  vege- 
tation, and  wildlife  populations.  In  recent  years,  however, 
the  Bureau  of  Land  Management  has  established  a  prog- 
ram of  rest-rotation  grazing  which  has  allowed  recovery 
of  natural  forage  in  some  areas.  Livestock  grazing  pressure 
on  Forest  Service  land  in  the  Pryors  has  been  less  inten- 
sive. Sheep  and  cattle  numbers  appear  to  be  in  balance 
with  available  forage  but  a  conflict  could  arise  should 
the  planted  bighorn  population  expand  its  range  and  com- 
pete with  domestic  sheep  (10). 

Unchecked  deer  numbers  in  the  19-40'sand  1950's  caused 
extensive  winter  range  deterioration,  which  culminated 
in  the  1960'$  with  deer  mortality  from  starvation  or  |>oor 


nutrition  (ft).  The  Pryor  Muuntaiiis  deer  population  has 
siiKf  slaiiili/ed  at  a  hiwer density  level.  Fawn  production 
w.is  rated  p<H>r  in  197 1  and  range  eonditit)ns  very  |X)or 

(5). 

In  man\  locations,  uranium  exploration  has  involved 
|N)orly  planned,  hastily  built  roads  and  a  network  of  dozer 
trails  as  well  as  removal  o(  substantial  amounts  of  overbur- 
den by  heavy  earth-moMng  f(|uipmf nt.  Soils  and  vegfta- 
tion  have  been  adversely  aflected,  with  significant  inlring- 
ment  upon  the  area's  esthetic  quality. 


I     ^^'^^^^-''iniaii^ 


The  legislation  authorizing  establishment  ol  Bighorn 
Canyon  National  Recreation  Area  provided  for  develop- 
ment of  access.  Subsequent  plans  for  a  high-standard  road 
along  the  western  edge  of  the  canyon  connecting  Fort 
Smith,  Montana  with  Lovcll,  \V\oming  have  generated 
substantial  controversy.  Opposition  stems  from  the  fact 
that  the  proposed  road  would  transgress  remnants  of  religi- 
ous sanctuaries  and  burial  sites  t)f  the  Crow  Tribe  as  well 
as  disturb  other  archeological  sites  —  particularly  the  buf- 
falo jumps  —  mentioned  previously.  In  the  words  of  Henry 
Old  Coyote,  Crow  cultural  leader,  "It's  like  building  a 
road  through  the  graves  of  .\rlington  Cemeterv."  The  first 
5.6-mile  section  of  the  20-mile  road  has  now  been  pushed 
through,  from  Horseshoe  Bend  to  Devil's  Canyon  Over- 
look, apparent!)'  without  application  of  environmental 
principles  and  certainly  without  issuance  of  an  environ- 
mental impact  statement  (-3).  In  addition  to  molesting 
valued  cultural  shrines,  this  and  other  elements  of  the 
transportation  svstem  have  had  a  detrimental  impact  on 
fragile  ecosystems  and  esthetic  amenities.  Electric  trans- 
mission lines  from  the  power  plant  at  Yellowtail  Dam, 
extending  south  along  the  rim  of  the  canyon  and  west 
over  the  Pryors,  have  also  created  a  major  esthetic  intru- 
sion into  this  scenic  landscajje. 

The  extremely  segmented  administration  of  the  land  area 
and  the  lack  of  a  coordinated  management  program  in 
the  Bighorns  subregion  have  of^en  precipitated  conflicts 
among  government  agencies  and  private  interest  groups. 
One  example  of  administrative  complexity  is  the  Pryor 
Mountains  Wild  Horse  Range:  the  32,0O()-acre  range  was 
established  in  1968  on  the  southeastern  slopes  of  the 
Pryors  adjacent  to  Bighoni  Canyon.  The  range  encompas- 
ses both  BL.M  and  NPS  land,  including  a  portion  of  the 
Bighorn  Canyon  National  Recreation  .\rea.  .\lthough  the 
BLM  was  given  authoritv  to  manage  the  horse  herd  over 
the  entire  range,  its  nianagemfiit  objectives  on  the  NPS 
portion  are  in  all  respects  subordinate  to  the  primary  objec- 
tive of  the  recreation  area  —  recreation.  The  proposed 
high-standard  road  and  the  travelers  it  will  carry-  will 
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invade  the  winter  range  of  the  wild  horse  herd,  disrupt 
natural  animal  movements,  and  separate  the  horses  from 
water  and  forage.  Further  aggravating  the  situation  is  the 
fact  that  6,0(KJ  to  7, (KM}  head  of  cattle  are  pennitted  through 
the  Bad  Pass  corridor  ever>'  spring  and  fall  as  they  are 
driven  to  and  from  winter  range.  The  cattle  cross  the  horse 
range  and  have  a  significant  impact  upon  asailahle  forage 
(6). 

Water  storage  behind  Yellowtail  Dam  inundated  several 
thousand  acres  of  important  winter  game  range  m  Bighorn 
Canyon.  Impoundment  anil  deepwater  withdrawal  have 
affected  water  (jualits  in  the  Bighorn  River.  They  have 
delayed  the  nonnal  spring  rise  and  autumn  decline  of 
water  temperatures,  increased  minimum  temperatures, 
decreasetl  turbidity,  delayed  the  discharge  of  minimum 
salinity  water  to  correspond  with  heavy  downstream 
irrigation,  caused  taste  and  odor  problems  downstream. 
and  greatly  enhanced  fish  productiv  its  below  the  dam 
(7).  Deepwater  withdrawal  has  also  resulted  in  the  dis- 
charge of  low  oxygen  and  low  pH  water  with  limited  capac- 
ity for  satisfying  downstream  biochemical  ovsgeii 
demands, 

Kecreationists,  including  game  hunters,  pot  hunters,  sight- 
seers, rockhounds,  and  other  outdoor  enthusiasts,  have 
had  a  significant  adverse  impact  uixm  fragile  terrestrial 
eco.systeins  in  the  Bighorns  subregion.  OlT-road  vehicular 
use  has  been  a  major  source  of  disruption.  Increased 
pleasure-boat  traffic  on  Bighorn  l^ike  has  degraded  the 
esthetic  e.xperience  of  canyon  touring  and  luis  prodii<«vl 
safety  hazartls. 


No  useful  air  qualit'. 

region.  The  Bureau 

at  its  Yellus^tail  he.. 

burning  has  not  beii 

Custer  National  Foreu  Uti  iwu  >  ■ 

Inthefii. 

ion  —  II 


tor  the  sub- 


tl. 

ag' 

land.  Ill'' 

standai'i 

Canyon,  m  ah  iit  ii>rs  lubi' 

tional  pressures   <  »ti  onlv 

resoun-euf  tiiiM 

perhaps,  in  soi: 

Pleiits  C^>iips  t  .11.  :-    !ii;ii:!i  .: 

Rrmenibrr  this.  Siicn-lalkrr.  and  help  ms 
people  keep  their  lands.  Help  thrm  to  fuild 
foreser  the  Prsur  and  BiKliiirn  inouiilaiiit 
rhes  lose  them  at  I  do  atnl  dr serve  lu  fiasr 
(liein  for  tlie  help  thrs  hase  Kisen  ihr  Mhilr 
iiiaii,  sshu  iioM  uHiis  all  |4). 
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P'ort  Smith,  immediatels  below  Yellowtail  Dam,  is  the 
only  community  in  the  subregion.  It  is  named  after  old 
Fort  C.  F.  Smith,  an  inlantrs'  i>ost  established  in  1866 
along  the  Bozeman  Trail  to  protect  traselers  from  the  Sioux 
and  Cheyenne.  The  trail  skirted  the  Bighorns  and  Prsors 
to  the  ea.st  and  north  and  was  consitlered  by  the  Indians 
to  be  an  encroachment  on  their  hunting  grounds. 


Fort  Smith  sewage  receives  lagoon  treatment,  while  sew- 
age from  the  Yellowtail  Dam  ct)mplex  (about  .10  |H'r>ons) 
receives  activated  sludge  treatment.  Both  are  fonns  of  sec- 
on<lar\'  treatment.  The  water  supply  was  listed  as  free 
of  contaminants  by  the  Department  of  Health  and 
Envininmental  Sciences  for  1971. 


U«i<t  ,  u:^  u:<,4.-M 
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orKanas 


Environmental  Perspective 

This  Forfl.iiid  siihreKioii  is  a  uoldi-n  land,  a  land  ot  biifl- 
colori'd  sandstone  clilTs,  ot-hrf-tintt-tl  pdiiderosa  pine 
bark,  and  expanses  of  yellow  Krass.  The  landscape  seems 
to  kIow  tnider  the  hot  sunnner  sun.  It  is  intimate  —  with 
a  feelini;  ol  tloseiiess  hetween  man  and  earth.  In  his 
travels  in  188(),  dram  ille  Stuart  commenletl  on  the  mtrin- 
sic  (|uality  ol  the  ParklaiKis: 

We  are  passine  throuifh  what  is  called  the 
canyon  where  the  Rosebud  cuts  through  the 
BiK  Wolf  Mountains,  but  it  is  not  much  of  a 
canyon,  beiuK  never  less  than  one  mile  wide 
and  with  beautiful  little  i;rassy  vales  extendiuK 
back  amont;  the  pictures<|ue  caslilated  red 
buttes  which  have  considerable  nice  \ellow 
pine  scattered  over  them  .  .  .  buttes  and  bas- 
tioned  fortresses  of  all  shapes  and  si^es  capped 
and  often  landed  with  bn)ad  bells  of  vivid  red 
scoviacious  sheih  rock,  crowned  with  beauti- 
ful clumps  of  vcllow  pine  trees  and  in  many 
of  the  ulades  and  saRs  are  fine  gros  es  which 
add  nuich  to  the  beauts  of  the  scene  an<l  where 
bunted  oH,  the  hills  are  urccn  with  new  urass 
(5). 

The  toponraphy  o(  the  subreKion  reflect.s  the  variabilitv 
of  the  underlyinn  setlimentary  strata.  It  consists  ol  broad 
rolliuK  uplands,  an^idar  saiulstone-eapped  buttes  and 
spurs,  aiul  tleeply  dissectetl  bacllands  where  shale  In-ds 
have  been  exposeil  to  runnint!  water.  The  northern  .uul 
southeastern  portions  are  characteri/.eil  b>  low  hills 
covered  with  dense  growths  of  pon<len»sa  pine.  Elsewhere 
trees  are  Kenerally  restricted  to  the  coarse,  poorly 
developed  soils  asscx-iated  with  sandstone  outcrops.  To 
the  south  the  presence  of  coal  is  ever  more  apiwrent  as 
it  bej{ins  to  appear  in  outcrops,  and  the  colorfid  clinker- 
capped  riiltfes  become  the  distinKuishinK  featun-  of  the 
landscape.  Clinker  or  scoria  is  a  red  sedinu-ntarv  nx-k 
fused  or  kiked  by  heat  risintf  from  smoUl«'rinit  coallxtls. 
These  beils  itTore  effectively  resist  en)sion  than  nu)st  unal- 
tere<l  seiliuunts  and  thus  remain  topographically  high 
when  exposetl. 

Recreational  opportunities  include  camping.  picnickuiR. 
hiking,  and  fishini;.  but  the  suhrcftion  contains  no  |>arks. 


monuments,  or  wildemeti.  The  Forest  Service  maintjunt 
three  camp  and  picitic  grourHis  m  tbt-  Tuvtrr  Vjtn.iMl 
Forest.  Of  the  three,  only  the  b'  i 

V.  S.  Hiithway  212.  >i\  miles  r  ,  ^ 

used.  The  Northern  Cheyenne  luiiiaiit  ut>rtatr  lour 
campgrounds  on  the  re»ervation.  but  these  fstcilitie*  are 
used  infrequently. 


The  Tongue  Ri\  er  Resers 
ion  of  sufficient  si/e  to 

Overy t  'I '•• 

litter,  i! 
sanitati"' 


rated  erosion,  and 


The  portion  of  the  subrvKion  south  of  the  YfMi-^.vrrnnf 

River  hits  Ix-en  classified  by  the  fish  at 

as  one  ot  the   finest   deer  areas   in   ' 

deer  thrive  in  tin 

adequate  supply  ' 

esca|X-  cover  of  iniHK'i.itc  t.. 

draws  and  coulees    Hoss'ever, 

through  ovenise  is  (.innn.^n    I 

subregion,  ina<le<|i. 

prtxluctitinofdeei  (• 

in  the  earl>   l^^)^  and  a 

of  l964-fi5.  This  natural  i. 

of  the  range,  and  deer  prtit.liu.tiwii  lui  iiu.ii  . 

years.  Deer  range  in  the  tuirtheni  seciion.  vk  ' 

the  Bull  Mon 

an  average  In 

in  1971  (4).  li 

hunting  from  all  soi- 
that  Lis  h.id  ,i  diM 

IcX'AtioilN 

Dense  growths  <i|  |><iiidcr<isa  pine  ■< 
r.iphv  III  the  fiull  Muunlains  and  th< 
the  C;uster  N.ition.i!  !  ' 

habitat.  The  first  n 

was  made  near  .\s! ...     

s|K-cies  has  llounshed  dnd  pros  idcd  hunlable  popuUtions 
III  several  areas, 

.\griculture  is  the  b*rklK>ne  of  the  economy  and  cunrntly 

has  the  most  w    '  '  '  '  ... 

ing  bv   livesi 

for  lanning  li,<>- 

in  some  parts  of  »' 

of  the  range  and  p.i  ■ 

and  th«"  Department  ol  hish  «n<i  ■ 

of  the  streams  in  Rmrbiid  .it 

degr.idetl  b>  oserv 

Water  Convrsati"!  ' 

most  cas«'s  |it  ' 

vegetation  ti' 


.   -  1 

extenttw  than  along  the  tame 


This  aghrultiiral  portion  of  Montana  is  one  oft) 
spurM'ly  populated  arrAs  In  the  state   It  avrragr*  al« 
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oijf  |K-rMiii  iM-i  Mjii.irt'  mile  and  r(»ntains  no  cities  larutT 
than  2,.'5<K)  pccipU-  Howrvrr,  lnMif.itli  lliu  qiiut  .iKr.in.iii 
Lnii  lif%  till*  rt-Noiiae  timt  toiilii  ili.mnf  ll'f  <.li.ir.ittiT 
of  thf  entirr  sliitp  —  billions  of  tons  of  strippabic  t-oal. 

t^uslcni  Montana  coal  is  ont-  of  tlif  last  opportunitifs  to 

riiploit  a  rrsouri'f  for  thf  tcniporarv  acx-i niation  of  an 

insutiahlf  (ItMnaiul  lor  imutk)'.  Coal  stripping  tliri-atfiis 
disfiKiiration  of  tlioiisauds  of  acres  of  prairie  and  pine- 
covered  hills.  Almost  nothing  can  so  completely  hliKht 
the  natural  lieaiity  and  destroy  the  productivity  ol  the 
land  as  an  oihmi  cut  mine.  To  date-,  reclamation  has  Ik-cii 
attempted  on  less  than  five  percent  ol  the  strip-mined 
land  in  Montana.  .\t  ('olslri))  unreclaimed  mine  spoils 
from  the  192()'s  are  deepis  eroiled  and  nearly  dcvdid  ol 
vegetation. 

The  Pine  Parklaiuls  is  the  initial  target  (d  the  coal 
develoiHTs.  Much  of  the  area  has  been  thoroughly  invcs- 
li^ated  and  if  contains  three  of  the  state's  four  operating 
strip  mines.  In  1972  these  mines  are  expected  to  ijroduce 
about  7.7  million  tons  of  coal  and  ilistiirb  1.30  to  2.5()  acres. 
Projections  indicate  that  future  pnKluction  in  this  subrej;- 
ion  will  exceed  20  million  tons  per  \ear  anil  that  the  strip- 
mined  land  will  .iiiiount  to  tens  of  thousands  ot  acres. 


The  external  costs  of  strip  mining  have  traditionally  been 
passed  on  to  society  by  the  operators.  These  costs  include 
reduction  or  destruction  of  esthetic  values,  recreational 
opportunities,  forests,  wildlife  habitat,  and  water  qualit\'. 
Basic  reclamation,  consisting  of  grading,  drainage  design, 
water  retention,  topsoiling,  and  seeding  can  mitigate  these 
costs  at  a  price  to  the  company  of  a  few  cents  per  ton 
of  coal.  The  science  of  mined-land  reclamation  is  still 
in  its  infancy,  but  if  the  known  technicjues  mentioned 
above  are  applied,  some  of  the  land  can  be  restored  to 
a  productive  use.  If  not,  the  following  observation  by  Rep- 
resentative Ken  Hechler,  West  Virginia,  might  aptly 
describe  the  Pine  Parklands  after  the  coal  has  been 
removed: 

Strip  miniiiu  is  like  taking  scn  en  or  ei|;hl  stilT 
drinks;  you  are  riding  high  as  long  as  the  coal 
lasts,  but  the  hangover  comes  when  the  coal 
is  gone,  the  land  is  gone,  the  jobs  are  gone 
and  (he  bitter  truth  of  (he  mornini;  after  leaves 
a  barren  Liiidscape  and  a  iiiouth  lull  of  ashes 
(II. 

Even  the  best  reclamation  of  stripped  lands  cannot 
eliminate  far-reaching  secondar>-  effects  of  coal  utilization. 


These  must  be  iiicor|>oraled  into  comprehensive  regional 
plamiing.  Such  planning  will  have  to  deal  with  proposals 
lor  electric  generators  and  conversion  plants  and  their 
attendant  environmental  problems.  .Meaningtiil  planning 
will  have  to  be  based  on  a  thorough  understanding  ol 
the  regional  meteorology,  coal  chemistr>  ,  effects  of  emis- 
sions on  range  vegetation  and  wildlife,  water  availabilit>', 
and  projected  population  pressures.  This  basic  informa- 
ti(m,  necessary  to  determine  the  composite  impact  of 
steam-electric  generators  and  conversion  plants,  has  not 
been  collected,  altlioiigli  Montana  .State  L'niversity  iscur- 
reiitb'  siir\«-\iiigtlic  meteorological  conditions  a(  Oolstrip. 
The  environmental  implications  ol  coal  development  are 
coscr«'<l  III  (Ihaptcr  l\'  iiniler  staff  investigations. 

rlic  iiKire  licasiK  wooded  northern  portion  of  the  Pine 
Parklands  has  attracted  out-of-state  land  develojiers.  Sub- 
division of  ap|]roximately  20,000  acres  south  and  west 
of  Koiiiidiip  is  presently  underway.  The  environmental 
impact  of  this  development  has  been  severe.  The  majorit>' 
ol  the  sulKli\ided  land  has  not  been  surveyed  for  accurate 
delineation  ol  propertv'  boundaries,  thereby  evading 
health  department  regulations  for  water  supply  and  sew- 
age treatment.  Some  of  these  tracts  are  inadecpiate  in  both 
instances.  ,\t  one  site,  residents  of  three  trailer  homes 
carry  water  by  hand  from  an  open  spring,  flush  toilets 
with  pails  of  water,  and  discharge  the  effluent  into  an 
open  ditch  leading  toward  the  creek.  Bevond  these  con- 
siderations, comprehensive  land  use  planning  and  zoning 
have  been  absent.  A  number  of  shacks  have  l)een  built 
out  of  rough  lumber,  slabs,  plastic,  and  old  tin.  A  small 
down  pavment  and  low  monthly  pavments  have  attracted 
low-income  families  seldom  able  to  find  employment. 
This  has  caused  some  abandonment  of  homesites.  In  addi- 
tion, numerous  poorK'  designed,  hastily  built  access  roads 
have  created  esthetic  and  erosional  problems. 

.\lthough  forests  make  up  a  small  percentage  of  the  sul>- 
region's  total  land,  logging  near  Roundup  and  .Ashland, 
has  left  its  mark.  In  both  areas  a  good  deal  of  timber  is 
privately  owned,  lacking  any  control  on  sales  or  logging 
techniques.  In  some  instances  near  .\shland  patches  of 
private  timber  have  been  clearcut  to  rid  the  land  of  trees 
and  increase  its  value  lor  domestic  livestcxk.  Selective 
cutting  has  been  the  harvest  method  used  on  national 
forestland.  Logging  is  not  >et  a  widespread  problem,  but 
it  has  had  a  local  impact  on  water,  air.  soil,  vegetation, 
w'ildlife,  and  esthetics. 

Low  population  densities,  good  ventilation,  and  a  lack 
of  pollution  sources  to  date  have  maintained  high  (|ualit\ 
air  throughout  the  subregion.  .\lthough  air  quality  has 
not  been  extensively  monitored,  the  implementation  plan 
for  control  of  air  pollution  (2)  states  that  certain  niral  areas 
with  no  industrv  and  little  fanning  prolKibly  have  a  sus- 
pended particulate  concentration  of  less  than  .')0  ug/M' 
(micrograms  per  cubic  meter).  None  of  the  "hot  spots'" 
outlined  b>  the  implementation  plan  (K-ciir  in  this  subreg- 
ion. Hiiniing  in  iinapiiroxetl  incinerators  anil  community 
dumps  at  Busbs  and  Inline  Deer  were  the  onl>  violations 
of  state  air  qualit\  regulations  reporteil  in  1970  (.3).  Two 
small  te|X*e  burners  are  o|H-ratinu  in  .\shland  and  Lame 
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Deer  but  are  evidently  causing  few  problems.  Sulfur  diox- 
ide concentrations  fall  well  below  the  federal  ambient 
standard  of  60  u^M'.  Dust  from  transportation  on  unpaved 
streets  and  roads  as  well  as  logging  and  mining  activities 
probably  constitute  the  most  signiHcant  air  quality  prol>- 
lem  in  the  Pine  Parklands. 

Heavy  construction  has  caused  some  local  ecosystem  dis- 
ruptions. M  present  the  activity  is  limited  for  the  most 
part  to  highwas  construction,  the  impact  ot  which  depends 
prnnarily  on  the  terrain  and  pro.\imit>  to  streams.  Con- 
struction of  Montana  Power's  steam-generation  plants  at 
Colstrip  has  begun,  and  if  current  projectu»ns  hold  true 
there  svill  l)e  a  great  deal  of  similar  activits  mi  the  near 
future. 

Recent  health  ilepartment  statistics  do  not  indicate  any 
significant  contamination  of  either  surface  or  groundwater 
supplies  in  the  subregion.  Lagoons  provitle  secondarv 
treatment  of  waste  for  90  percent  of  the  sewered 
population,  the  remaining  10  percent  use  ImhotV  tanks. 
Some  nninicipal  supplies  show  a  few  contaminants,  but 
all  are  well  within  allowable  limits.  Groundwater  provides 
the  domestic  water  supply  m  all  cases,  and  though  consis- 
tently rich  in  sulfate  and  bicarbonate,  it  is  generally  pure 
in  tenns  of  biological  contaminaticm. 

At  Decker,  where  the  coal  bed  is  also  the  aquifer,  strip 
minnig  threatens  to  alter  groundwater  level,  movement, 
anil  recharge.  A  well  near  the  test  pit  lost  five  leet  of 
heail  when  excavation  began,  and  preliminar\  esidence 
suggests  that  the  aipiifer  will  be  drained  u\  that  area  as 
mining  progresses,  drying  up  many  of  the  ItKal  wells. 
S\nn\  permeability  may  be  less  than  that  of  the  coal  l)ed, 
thus  tennination  oi  mining  activities  and  subse<iuent  fil- 
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SWEETGRASS  PLAINS 


ENVIRONMENTAL  IMPACT  MATRIX 
Fort  Benton    environmental  classes 
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Environmental 
Perspective 


weeraross 
DQins 


.  .  .  this  KJiiiit  spread  of  land,  this  plain  .  .  . 
Kvfrywheri-  but  to  the  inouiitaiiied  west  it 
flowed  forever.  Farther  than  a  man  could 
think,  hevond  biittes  blued  b\  distance,  fluat- 
inii  in  it,  the  earth  line  lipped  the  sky.  .\nd 
hardly  anvthint;,  any  liviiiK  thinK,  to  see  .  .  . 
just  emptiness  and  open  sky.  Air  like  tonic, 
day  s  like  unclaimed  Kuld.  And  i(rass  and  ktuss 
and  Kru'>'>'  ('Tass  beyond  the  earth  line,  which 
wasn't  any  line  but  just  the  farthest  reach  of 
eye.  World  without  end  ....  (5). 

Froin  the  HiijhwoiKl  Bench  to  the  Sweet^rass  Hills,  from 
Shelby  to  Havre,  from  wherever  you  stand  to  infinity, 
stretch  the  plains  of  this  region.  .Nothing  obstructs  the 
view,  little  clutters  the  mind  and  senses  hut  wind  and 
sky,  sim  and  ^rass. 

The  Sweetgrass  Plains  encompasses  historic  Fort  Benton, 
head  of  steamboat  navigation  on  the  Missouri  .uid  center 
of  commea-e  for  Mont.ina  Territiiry.  Portions  ot  the  Mis- 
souri, Teton,  .Marias,  anil  Milk  Rivers  traverse  the  region, 
their  breaks  and  bottomlands  inhabited  by  deer  antl  other 
wildlife.  The  pl.iins  between  the  rivers  are  the  home  of 
anteloiie  ami  kiiulred  prairie  animals.  Tiber  anil  Fresno 
Reservoirs  are  large  impounilments  used  extensively  for 
water-based  recreation  anil  proiluce  the  envimnmentai 
impacts  attendant  to  such  ilevelopments.  Two  national 
wildlife  refuges  and  two  state  rec-reatioii  areas  als<i  provide 
for  public  outiloor  enjoyment  anil  conservation  of  wildlife 
resoua'es.  The  monotony  of  the  plains  is  broken  by  the 
improb.ible  emergence  of  the  Sweetgrass  Hills,  RiK-ky 
Mountain  outliers  w  hose  cones  anil  riilges  mark  the  hori- 
zon of  Canada  ilirectly  to  the  north. 

Ninety-two  peit-ent  of  the  surface  area  of  the  Sweetgrass 
Plains  is  devoted  to  agriculture  (11).  The  n-gion  is  one 
of  Montana's  finest  for  wheat  prtxluction,  and  alternate 
strips  of  wheat  and  fallow  land,  designed  to  conserve  soil 
and  moisture,  dominate  the  lanilscaixv  Fdts-tive  ix-n-ent 
of  the  .igru  nltur.il  land  is  cn>pland  in  tillage  rotation  (11). 

The  large  blocks  of  cropland  and  range  c«>mjx-tition  with 
livestiK-k  have  restricted  suitable  wildlife  hal)itat  in  the 
ri'gion.  Problems  assiK-iated  with  management  of  cover, 
feeil  supplies,  and  water  for  fish,  game  bmls.  and  animals 
have  In-en  rated  severe  by  .ignculturalists  1 10).  Although 
deer-fawn  pnuluction  is  fair  to  giMxI.  suitable  habitat  is 
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quulitv.  A  t>piful  Kri>tiiiiKvat»-r  Nuiiiplc  taken  Iriiiii  .1  llow- 
iiiK  wfll  near  a  small  saliiu-  sft-p  on  tlie  HinhwDod  Beiicli 
liutic'Ulni  tlta(  iiiaiiKaiicsc,  U-aci,  Ml\f  r.  sulfate,  cliolorulr, 
nitratr,  luid  total  »lissol\fil  solids  svtTf  in  conirntnitions 
excffdinK  V  S  I'ldilu  llt-alth  StTvici-  drinking  watt-r 
standards  and  that  (|iiantitifs  ot  dissolvfd  solids,  inaK- 
iifsiuni,  siHliiini,  and  lead  snn^sst-d  n-connniMided  stoc-k- 
wattT  standards  (7).  Most  rfsiT\oirs  on  tin-  Ikiiili  wt-ri- 
onif  nilfd  with  tVfsh  watt-r.  hut  now  praituails  all  art- 
saline,  i-oni-entrations  of  total  dissolved  solids  reunl.irly 
exceed  irrigation  and  stiK.kwater  standards  and  surpass 
the  salinity  tolerance  of  (reshw.ifer  fish.  In  addition,  hijjh 
nutrient  levels  (nitrates  and  phosphates)  have  created  eut- 
rophic  conditions  in  all  the  sin.ill  ponds  and  reser\oirs 
in  the  area  (7). 

Continuous  cropping  and  estahlishment  ol  a  sod  cover 
over  the  land  ha\  e  l)een  proposed  as  solutions  to  the  saline 
seep  problem,  hut  neither  appears  feasible.  In  areas  ol 
low  precipitation  where  consiTv.ilioii  ot  soil  moisture  is 
a  necessity,  ami  with  present  overi'roduction  and  lederal 
.icrease  allotments,  continuous  cropping  is  out  ol  the  <iiies- 
tion,  nor  has  it  proven  effective  in  limitinR  the  proiiiem. 
Reseeding  to  Rrasses  and  reverting  to  a  livestock-ranne 
economy  has  been  proposed  because  a  sod  layer  woulti 
enhance  ninofland  evapo-transpiration  and  retard  infiltra- 
tion into  the  soil  profile.  If  implemented,  this  would  mean 
u  serious  financial  loss  to  most  farmers,  since  land  suited 
for  more  intensive  production  would  be  used  in  a  manner 
far  short  of  its  economic  \alue  and  potential.  Moreover, 
with  water  quality  in  its  present  condition,  suitai)le  stock- 
water  would  be  unavailable  from  either  the  ground  or 
reservoirs. 

Salinity  and  fertility  problems  are  not  the  only  ones  plagu- 
ing agriculture  in  the  Sweetgrass  Plains.  Water  and  wind 
erosion  problems  are  rated  very  severe  and  the  sediment 
problem  severe  (10).  Of  the  total  cropland  acreage  in 
the  four  core  counties  of  Chouteau,  Hill,  Liberty,  and 
Toole,  about  half  is  in  need  of  treatment  (1  l).The  pasture 
and  range  of  these  counties,  amounting  to  45  percent  of 
the  total  agricultural  land,  is  excessively  overgrazed;  72 
percent  needs  treatment,  mostly  (56  percent)  in  the  fonn 
of  protection  only  (11). 

Agricultural  sediment  has  contributed  significantly  to  tur- 
bidity levels  in  the  Sweetgrass  Plains,  which  exceed  state 
water  quality  criteria  in  the  Missouri  River  above  Fort 
Benton  and  the  Milk  River  below  Havre  (4).  With  five 
percent  (20,641  persons)  of  the  state's  sewered  population, 
the  Sweetgrass  Plains  has  one  of  the  lowest  rates  of  secon- 
dao'  sewage  treatment  in  the  state.  Statistics  indicate  only 
46  percent  of  the  sewered  population  is  served  by  secon- 
dary wastewater  treatment;  the  remaining  54  percent, 
mainly  from  the  city  of  Havre  (population  10,558),  whose 
sewage  is  discharged  into  the  Milk  River,  is  served  by 
primary  treatment  only.  Havre  is  scheduled  to  initiate 
secondary  wastewater  treatment  by  1974,  in  addition  to 
the  present  mechanical  clarification  process.  (The  small 
community  of  Sunburst  —  popiiLition  6(J4  —  uses  septic 
tanks  but  expects  to  have  secondary  treatment  bv-  1977.) 
The  turbidity  problem  and  the  excessive  colifomi  num- 
bers in  the  Milk  River  below  Havre  have  prompted  the 


Kiivironmeiital  Protection  Agency  to  list  Havre  and  its 
environs  as  the  fourth  most  severe  water  quality  problem 
area  in  Montana  (4). 


•Air  pollution  Irom  rcsiileiitial  sources  is  of  minor  consequ- 
ence in  the  region,  the  four  major  communities  have  either 
.ipprovfd  landtill  disp»)sal  (Havre,  Shelby,  and  Chester) 
or  no  open  burning  but  infrequent  covering  (Fort  Benton). 
.Altlidiigli  the  stockvards  and  a  postyard  in  Havre  have 
been  the  objects  of  citizen  complaints  relating  to  odors 
(9),  and  tlie  miles  and  miles  of  unpaved  roads  and  streets 
are  iindoubtably  significant  sources  of  blowing  dust,  air 
ipiality  is  generally  excellent,  with  no  recognized  "hot 
spots"  or  contaminants  with  high  cleanup  priorities. 

The  economy  of  the  Sweetgrass  Plains,  like  that  of  the 
following  Two  Rivers  region,  is  based  primarily  on  wheat 
anil  petroleum.  In  both  regions,  however,  oil  and  gas 
exploration,  recovery,  and  refining  activities  impose  a 
relativelv'  minor  environmeiitiil  impact  in  comparison  to 
agricultural  pursuits.  Secondary  recovery  oix-rations  have 
not  had  a  major  eflect  on  groundwaters,  and  surface  waters 
no  longer  appear  to  be  subject  to  contamination  Irom 
highly  saline  drilling  wastes.  The  most  telling  reminders 
of  visitation  by  drilling  rigs  are  the  denuded  soils  and 
the  trash  left  behind  after  operations  have  closed  down 
(.3).  Drilling  companies  should  be  required  to  clean  up 
and  reseed  inoperative  sites.  Only  one  refinery.  Big  West 
Oil  Company  at  Kevin,  operates  in  the  region.  This  plant 
is  in  doubtful  compliance  with  the  "sullur  in  tuel"  regula- 
tion and  the  "petroleum  storage"  regulation  pertaining 
to  livdrocarbon  emission  enforced  by  the  Department  of 
Health  and  Environmental  Sciences  (9). 


Impacts  from  human  activity  on  the  environment  of  the 
Sweetgrass  Plains  are  primarily  agricultural.  Industrial  or 
engineered  ecosystems  have  replaced  the  "grass  beyond 
the  earth  line."  Unlike  natural  ecosystems,  which  renew 
themselves  through  natural  cycles,  high-yield  monocul- 
tures require  enonnous  artificial  inputs  of  energy  in  the 
fonn  of  fossil  fuels,  fertilizers,  and  pesticides. 


The  Sweetgrass  Plains,  in  microcosm,  typifies  a 
worldwide  situation:  between  1951  and  1966,a.34-petx.ent 
increase  in  world  fotxl  production  was  attained  by  increas- 
ing annual  expenditures  on  tractors  bv'  6.3  peaent,  on  nit- 
rate fertilizers  by  146  percent,  and  on  annual  use  of  pes- 
ticides by  .300  percent  (6).  For  each  3,000  calories  of  food 
produced,  about  7,(X)0  calories  of  fossil  fuels  are  burned 
in  farm  machinery  and  another  14,000  calories  are 
expended  in  the  marketing  process  (2). 


Agricultural  problems  will  prevail  in  the  Sweetgrass 
Plains  to  a  greater  or  lesser  degree  as  long  as  such  an 
extensive  area  is  manipiilateil  for  crop  and  livestiK'k  pro- 
duction. Here  the  "world  without  end"  has  been  trans- 
formed into  a  life  supixjrt  system  whose  finiteness  is  well 
within  "the  farthest  reach  of  eye." 
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of  the  area  on  Apnl  28,  1S05.  shortiy  ar^ 

DiseoverN   passed  the  mouth  of  the  Yei 

west<»-afd  joume> : 

. .  .  The  countrv  on  both  side«  i«  much  broken, 
the  hills  apprcMching  nearer  tu  the  river  and 
formini;  blufTs.  vome  of  a  white  and  others  of 
a  red  color.  eihibitinK  the  usual  appearances 
of  minerals,  and  some  burnt  hills,  though  with- 
out an>  pumice  stone:  the  salts  are  in  greater 
quantities  than  usual  arKl  the  banks  and  san- 
dbars are  cosered  with  a  white  incrustation 
like  frost.  The  low  grounds  are  lesel.  fertile, 
and  partialis  timbered,  but  are  not  so  wide 
as  for  a  few  da>s  past.  The  woods  are  r>ow 
green,  but  the  plains  and  meadows  seem  to 
base  less  serdure  than  those  below  .  .  .  Came 
is  s  erv  abundant  —  the  c-ommon.  and  the  mule 
or  black-tailed  deer.  elk.  buffalo,  antelope, 
brown  bear,  beaser.  and  geese.  The  beaser 
base  committed  great  devastation  among  the 
trees,  one  of  which,  near1>  three  feet  in  diame- 
ter, had  been  gnawed  through  b>   them  (1). 
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Game  Commission  has  purchased  or  It'ascd  seven  HshinK 
access  sites  totaliiiK  2fi.T  acres  of  laiul,  inosMv'  on  small 
reservoirs. 

For  the  hiniter,  the  oih-ii  prairies,  river  bottoms,  hnishy 
dniws,  and  wethmds  proiliice  a  variety  of  same  birds  and 
mammals.  The  V.  S.  Fisli  and  Wildlife  Service  administers 
two  national  wildlife  refuses  in  the  Two  Rivers  — 
Meilicine  l^ike  (22,824  acres)  south  of  Plent>wood  ami 
the  nnich  smaller  Lamesteer  near  Wihaux.  The  Montana 
Fish  and  Game  Commission  controls  an  additional  two 
areas  for  ^ame  management  —  Johnson  Reservoir  (68 
acres)  and  Fox  Lake  (1,362  acres).  The  Department  of 
Fish  antl  Game  maintains  Makoshika  State  Park  near 
Glendive,  a  160-acre  natural  area  featuring  scenic  ero- 
sional  landfonns. 

In  the  Two  Rivers,  habitat  has  been  drastically  altered 
by  intensive  aKriculture,  and  some  native  species  are  on 
the  rare  and  endannered  list  of  the  Bureau  of  Sport 
Fisheries  and  U'ildlife.  Rare  animals,  status  unknown, 
include  the  pallid  and  sho\elnose  sturgeon,  black-footed 
ferret,  and  northern  swiff  (kit)  fo.v,  the  last  two  species 
probably  extinct.  The  bald  eagle  is  listed  as  rare  and  the 
peregrine  falcon  endangered  and  declining. 

Over  the  last  four  years  (1968-1971),  spring  breeding-bird 
sur\'eys  have  been  conducted  over  two  routes  in  the  region 
—  Redstone  and  Savage.  The  maximum  number  of  species 
obser\^ed  on  each  route  over  these  years  was  37  on 
the  Redstone  and  30  on  the  Savage;  minimum  numbers 
were  26  and  20  respectively  (2, 3).  Average  avian  diversity 
figures  for  these  routes  were  comparable  to  others  in  Great 
Plains  Montana  and  have  show'n  no  significant  downward 
trends. 

Browse  conditions  for  the  Two  Rivers'  substantial  deer 
herd  vary  considerably.  Although  fawn  production  has 
been  good  to  excellent,  browse  conditions  along  the  Yel- 
lowstone River  bottom  (hunting  district  750)  were  rated 
ver>'  poor  in  the  latest  vegetational  survey  (5).  Hunting 
districts  south  of  the  ri\er  were  likewise  rated  poor  to 
very  poor,  whereas  those  north  of  the  river  had  good  to 
excellent  browse  conditions.  Light  hunting  pressure  and 
surplus  animals  were  cited  as  reasons  for  deteriorating 
browse  in  the  fonner  districts  and  in  the  bottomlands. 
Wildlife  management  problems  (maintenance  of  cover, 
food,  and  water  for  fish,  game  birds,  and  animals)  ha\e 
been  rated  moderately  severe  in  the  region  (9). 

Greater  than  90  percent  of  the  Two  Rivers'  land  area  is 
devoted  to  agricidt\ire.  The  six  counties  fonning  the  bulk 
of  the  region,  Daniels,  Dawscm,  Richland,  Roosevelt, 
Sheridan,  and  Wibaux,  contain  about  three  million  acres 
ofcropland  and  three-and-one-half  million  acres  of  pasture 
and  range.  Fifty-four  percent  of  the  in)pland  acreage  and 


■10  percent  of  the  pasture  and  range  acreage  in  these 
counties  are  in  need  of  conservation  treatment  ( 12).Thirty- 
t(»ur  percent  of  the  range  and  pasture  lands  is  overgra7.ed 
and  is  categorized  as  needing  protection  only. 

Dust  is  a  problem  throughout  the  entire  region.  .Many 
thousands  of  acres  ofcropland  are  fallow  the  year  round 
and  wind  erosion  of  agricultural  soils  is  severe  (9).  Serious 
dust-blowing  occurs  on  irrigated  Yellowstone  Valley 
lands  in  the  spring  as  the  result  of  overworking  soils  with 
fann  machinery  (10). 

(Questionnaires  returned  by  fish  and  game  department 
field  persoimel  in  Districts  6  and  7,  which  include  the 
Two  I^ivers  region,  cite  heavy  unnatural  siltation  as  the 
prinuirv' chronic  water  quality  problem  in  the  area.  Certain 
agricultural  practices  were  given  as  the  major  causes, 
including  overgrazing,  improper  irrigation  practices,  and 
conversion  of  grasslands  to  grain  crops.  Area  soil  conserva- 
tion district  supervisors  similarly  recognize  water  erosion 
of  soils  as  a  severe  problem  and  sediment  pollution 
as  moderately  severe  to  severe  (9).  The  supervisors  rated 
the  impacts  of  all  other  agricultural  sources  of  water  pollu- 
tion as  slight  to  none  north  of  the  Missouri  Ri\er  and 
only  moderately  severe  in  the  southern  part  of  the  region. 
In  addition  to  problems  of  wind  and  water  erosion  and 
sediment,  those  of  soil  fertilitv-,  salinit>',  and  alkalinit>' 
were  rated  from  moderately  severe  to  very  severe  through- 
out the  region  (9).  Saline  seeps,  prevalent  in  the  Sweet- 
grass  Plains,  are  now  developing  in  the  Two  Rivers  for 
similar  reasons  based  on  drvland  famiing  and  geology 
(10). 

Degrees  of  human  congestion  are  often  used,  inversely, 
as  indicators  ofthe  quality  of  living.  In  the  six  core  counties 
of  the  Two  Rivers,  human  population  averaged  3.8  persons 
per  square  mile.  Urban  crowding  is  nonexistent;  the  lar- 
gest town,  Glendive,  has  slightK'  o\er  6,()(K)  inhabitants 
and  retains  much  of  the  slow-paced  character  of  an  agricul- 
tural community.  Because  of  the  farming-ranching 
economy,  the  rural  population  is  quite  evenly  distributed. 
.\lthough  most  services  and  supplies  are  not  as  convenient 
as  they  are  to  western  Montanans,  dwellers  of  the  Two 
Rivers  and  other  thinly  settled  regions  have  become  accus- 
tomed to  traversing  considerable  distances  for  com- 
modities and  services.  Fanners  give  little  thought  to  trave- 
ling .50  miles  one  way  for  gnx'eries  or  90  miles  for  tractor 
parts  and  medical  services  (doctors  are  in  short  supply 
throughout  Great  Plains  Montana)ortosendtheirchildren 
20  miles  to  school. 

Nevertheless,  other  indicators  in  the  Two  Rivers,  includ- 
ing high  death  rates  from  respirator.'  diseases,  may  reflect 
serious  incompatibilities  between  the  human  I'Kipulation 
and  its  environment.  According  to  health  department 
statistics,  Daniels  County  ranked  fourth  in  the  state  in 
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five-year  death  rates  (1966-1970)  from  throat  cancer  .hhi 
hroiichitis.  Aini>nKthe  five  othercounties  situated  entirely 
within  the  region,  Dawson  County  was  in  the  hii;hest 
(juartile  ol  Montana  counties  for  three-year  lung  cancer 
mortality  rates  (1968-1970),  and  adjacent  Prairie  County, 
in  the  Big  Dry  region,  ranked  number  one  in  the  state 
over  that  periiKl.  Although  the  relatively  small  sample 
sizes  may  preclude  statistical  significance,  these  rankings 
are  included  here  for  future  reference. 

Hundreds  of  miles  of  unpaved  county  roads  add  to  the 
region's  agricultural  dust  problem.  Streets  are  unpaved 
in  most  small  connnunities,  and  even  in  the  larger  towns 
main'  peripheral  streets  in  the  newer  sections  are  unpaved 
and  are  sources  of  blowing  dust. 

Four  of  the  larger  communities  —  Clendive,  Poplar,  Sid- 
ney, and  VVolt  Point  —  have  approved  landfill  disposal 
sites,  thus  eliminating  a  significant  amount  of  air  pollution 
from  previous  open-liuniing  operations.  The  town  of  Sav- 
age does  not  bum  its  refuse  but  covers  it  only  infrequently. 

The  environmental  impact  of  nonagricultural  industr>'  is 
currently  insignificant  in  the  region.  Coal  and  gravel  are 
the  primary  mineral  resources,  but  neither  ha\e  been 
developed  to  any  extent.  The  only  stri|>-mining  operation. 
Knife  Hiver  at  Savage,  has  disturl>ed  approximately  100 
acres  and  reclamation  is  in  progress.  Lignite  coal,  mined 
at  Savage,  is  burned  principally  at  the  VI ontiina- Dakota 
Utilities  (MDU)  electrical  generating  plant  at  Sidney.  No 
severe  inversions  occur  in  the  Two  Rivers  (4);  the  air 
is  generally  in  motion,  frequently  at  high  velocities.  Major 
soiiaes  of  air  contaminants  are  few  and  widely  scatteretl. 

The  he.ilth  d»-partinent's  1970  report  (6)  lists  fourair  jmiIIu- 
tion  sources  in  the  Two  Ki\ers  in  counties  not  previously 
survesed.  These  include  Holly  Sugar  and  MDU  in  Sid- 
ney, MDL'  in  Clendive,  and  Tesaro  Petroleum  in  Wolf 
Point.  .\s  of  March,  1972  the  pulp  driers  at  the  Holly 
Sugar  plant  anil  particulate  emitted  by  the  Sidney  MDU 
operation  were  not  incompliance  with  control  regulations. 
.\\\  small  refineries  in  the  state,  including  one  at  Wolf 
Point,  were  in  iloubtlul  compliance  with  the  |H-tn)leum 
storage  regulation  pertaining  to  hydri>carbon  emission  as 
of  March.  1972.  The  Cilendive  MDU  plant  uses  natural 
gas  as  a  fuel,  and  particulate  and  sulfur  emissions  are 
negligible. 

The  region's  water,  although  alkaline  from  the  grountl 
.ind  infre<iuent  from  the  clouds,  is  genenilly  atlecpiate  for 
pr«-sent  needs.  Far  removed  fmm  the  principal  ri'charge 
.md  snowmelt  of  the  Hocky  Mountains,  the  Missouri  and 
Yellowstone  Hisers  are  high  in  salts  and  other  dissolsetl 
.md  sus|H'iided  materials.  L«Kal  streams  are  usually  mter- 
niitfcnt  .md  do  not  supix)rt  a  sport  fishi-rs.  In  many  parts 
iif  the  region,  groundwaters  are  iiatiirallv  harti  from  the 
salt  content  of  sedimentary  .i(|iiifer  materials,  particularly 
marine  shalei^  .\lthoiigh  natural  water  resources  are  of 
(|iiestional)le  quality,  little  environmental  monitoring  has 
lieen  conducteil  in  the  Two  Rivers. 

The  V.  S.  Ceological  Sur\ey  maintains  three  water  qualits 
monitoring  stations  in  the  n-gion  —  two  on  the  Missoim 


collected  at  tl.. 

rivers  was  exti. ,,  ,  , 

per  liter  calcium  and  magnesium  (  1 

indicate  the  Missouri  River  water  pa 

region  ii  aixeptable  according  to  U.  S   1 

vice  drinking  water  st^ndanl^    In  fh.    '^ 

at  Sidney,  however,  the 

seven  of  22  samples  and  ' 

was  surpasMrd  in  five  of  innr  ^.nrnjl.- 

Municipal  watr- "    ■•   •'  

consistentU  h;. 

aiul  suliate  (u  I, 

two  to  three  times  the  ui 

(7.  8).  In  addition,  all  well 

and  Roosevelt  Counties  I. 

those  in  Dawson  and  Wil 

soft  to  hard.  Two  wells.  Ujlli  lu  1 

containingconcentratiiiiisof  niti  .' 

the  drill!  •       ■      >      ■■ 

ligrams  ; 

inethem 

ticularh 

the  popi; 

from  public  supplies 

The  six  peaent  (28,HS4  i  • 
ixipulation  in  the  Two  )\ 
(97  i)ercent)  on  Iag> 
municipal  sewage    |i 
the  remaining  t!  - 
latioii,  are  ser\ ' 

providing  priii 

receive  second«r>-  treatment  b>-  1874. 


Although  small  by  compart »nns»-ftho»h«'froal-flfT^  »tr»m- 

elei'tnc  stations.  th«    ^' 

awrage  of  11,000  ^i  , 

Yellowstone  Riser     lln^ 

29*  F,  over  the  ambient  !• 

but  the  t|uantlt\   of  ' 

ficient  to  siolair  s»  . 

Su.-  -  '     •■"    '-•■ 

|<r  -rrtt  will  he 

tn  1 


93 


The  Tw<i  Rivers  reKiciii,  ulonu  with  the  SweetKrass  Pluins. 
is  MuiitaiuiN  most  iiii|M>rtant  iH-tn)leiim  priKliictioii  .irea. 
Kxtractum  <il  i>etroleiiiii  r«ser\es  is  aitelcratmn.  hut  tlie 
piiiiips  are  still  lix>  Irw  tci  hlinht  the  Keiieral  latidstaiK-. 
Dnlhiiu  aitiMties  are  iiuf  known  to  laiise  major  <-n\iron- 
inental  liisniptions  Two  small  retiiienes  oiH-rate  in  the 
region  and  to  date  have  created  little  distiirhance. 


Also  in  I'oinmon  with  the  Sweetgniss  Pluins,  the  inesc-ajv 
able  inniieiK-e  of  natural  forces  is  felt  in  the  Two  Rivers, 
and  in  hoth  regions  continuous  niiinipulation  of  these 
fon«-s  through  moiuKulfiire  proiliKtion  threatens  the  via- 
hilitv  of  the  laml.  It  may  not,  in  the  loni;  run,  he  a  land 
that  will  accommodate  such  manipul.ttion.  Wallace 
Sterner  has  commented  on  man's  (cnuoiis  position  in  a 
landsca|H-  such  as  that  of  the  Two  Rivers: 

You  don't  Ket  out  of  the  wind,  but  leani  to 
lean  and  s({uinl  aKainsI  it.  You  don't  escape 
sky  and  sun,  but  wear  them  in  your  eyeballs 
and  on  your  buck.  You  become  uciitel)  aware 
of  yourself.  The  world  is  ver\'  larKe,  the  sky 
even  larKer,  and  you  are  very  small.  But  also 
the  world  is  flat,  empty,  nearl>  abstract,  and 
in  its  flatness  you  are  a  challeHKinK  upriKhl 
thiiiK,  as  sudden  as  an  exclamation  mark,  as 
eniKinatic  as  u  question  mark  (11). 
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Environmental 
Perspective 


Contrarv'  to  promotional  propaganda  fed  to  homesteaden;. 
Major  John  Wesley  Powell,  the  nineteenth-centiir>- 
prophet  of  western  agriculture,  clearls  ohserxed  that: 
The  eastern  portion  of  the  United  Stales  is 
supplied   with  uhundant  rainfall  for  agricul- 
tural purposes  .  .  .  hut  westward  the  amount 
of  aqueous  precipitation  diminishes  in  a 
general  way  until  at  last  a  reKion  is  reached 
where  the  climate  is  so  arid  that  agriculture 
is  not  successful  without  irrigation. 

The  grass  is  so  scanty  that  the  herdsman  must 
have  a  large  area  for  the  support  of  his  stock. 
In  general  a  ijuarter  section  ot  land  alone  is 
of  no  value  to  hini;  the  pasturage  it  allurds 
is  entirels  inade<|uate  to  the  wants  of  a  herd 
that  the  poorest  man  needs  for  his  support  (13). 

The  Big  Dr>  might  hase  heen  what  some  earlyday 
explorers  had  in  mind  when  they  named  that  interior 
portion  of  westeni  .America  the  "Great  .\merican  Desert." 
This  part  of  Montana,  however,  can  be  conceived  of  as 
a  desert  oidy  in  contrast  to  the  pleasantries  and  verdure 
to  which  our  European  loretathers  were  accustomed. 
Toda>  it  remains  largely  unsettled,  even  l)>  Montana  stan- 
dards. The  average  population  density  for  the  si.x  core 
counties  of  Carter,  Custer,  Garfield,  Petroleum,  Phillips, 
and  Prairie  is  about  one  person  per  stjuare  mile. 

Although  subject  to  weather  extremes  and  handicapped 
by  a  shortage  of  good  water,  the  Big  Dry  is  not  an 
unproductive  wasteland.  In  a  sense  it  is  a  vast  industrial 
complex,  stretching  from  the  Canadian  border  to  the 
Wyoming  line.  Thousands  upon  thousands  of  factories 
punctuate  the  landscaiH"  —  not  drab,  gray  monoliths  of 
concrete  aiul  steel  but  small,  living  plants,  mostl>  grasses, 
and  the  wild  anil  domestic  animals  that  feed  upon  them. 

The  vegetation  of  the  Big  Dry  —  western  wheatgrass, 
big  sagebrush,  juniper,  and  others  —  evolved  under  the 
grazing  and  browsing  pressure  of  a  variet\-  of  herbivores, 
most  notabK  bison.  The  bison  are  gone,  replaced  by  cattle 
and  sheep,  bu^ither  wild  herbivores  existing  imder  the 
natural  e()uilibrunn  of  prehistoric  times  remain,  though 
in  altered  lunnlK-rs. 

By  the  anui/mg  pnx-ess  of  photosynthesis,  plants  base 
furnished  countless  prairie  creatures  with  UkxI.  pr<xluceil 
primardy  Irom  a  "waste"  gas.  carlion  dioxide,  plus  other 


raw  materials.  .As  bsproducts  ot  food  production  they 
release  oxygen  and  water  sapor  into  the  atniosphere,  a 
refreshing  change  irom  the  usually  noxious  industrial 
emissions.  For  energ\,  grasses  and  other  forage  plants 
rely  upon  sunlight,  a  i)er\ading  feature  ol  the  prairie  envi- 
ronment and  a  vast  and  timeless  energy  source.  (Enough 
sunlight  energy  falls  u|)on  the  United  States  every  two 
days  to  outlast  all  our  known  remaining  fossil  fuel  reserves 
(14). 

The  grasses,  shrubs,  and  forbs  of  the  Big  Dry  have  accom- 
plished what  man  has  failed  to  do  —  produce  a  usable 
commoditN  (\egetable  protein)  from  a  useless  waste 
(carbon  dioxide),  utilizing  a  free  and  inexhaustible  source 
of  energy  (the  sun),  and  at  the  same  time  emitting  by- 
products that  are  not  only  nontoxic  but  absoluteb'  essential 
to  our  continued  existence  (oxygen  and  water' 

The  Big  Dr>'  was  originally  one  of  the  richest  \Midlik- 
areas  in  North  .\merica,  supjxjrting  a  wide  array  of  big 
game,  small  animal,  and  bird  s|}ecies.  The  Bureau  of  Sport 
Fisheries  and  Wildlife  (BSFW)  and  the  .Montana  DeiJart- 
ment  ot  Fish  anil  Game  have  set  aside  numerous  refuges 
and  management  areas  in  order  to  pnitect  and  preserve 
vestiges  of  the  nati\  e  prairie  habitat  from  li\est(x;k  grazing 
pressure.  The  state  agency  ojx-rates  fi\e  game  manage- 
ment areas  in  the  region,  totaling  nearly  6,000  acres.  The 
BSFW  maintains  seven  units  of  the  .National  Wildlife 
Refuge  System,  totaling  alx)ut  one  million  acres.  By  far 
the  largest  of  these,  and  of  al\  refuges  acnjss  the  state, 
is  the  Charles  M.  Hussell  National  \N'ildlife  Range  cover- 
ing 920,(XX)  acres  straddling  the  125-mile-long  Fort  Peck 
Reservoir.  The  range  was  established  principally  for 
sharp-tailed  grouse  and  pronghom  antelope,  but  is  idso 
managed  for  other  species  necessar\'  to  maintain  a  bal- 
anced wildlife  population,  including  large  numbers  of 
migrator,'  waterfowl  that  nest  and  feed  along  the  reseser- 
voir  and  the  Missouri  River.  The  range  also  provides 
habitat  for  mule  and  white-tailed  deer,  transplanted  elk 
and  mountain  sheep,  coyote,  jackrabbit,  desert  cottontail, 
prairie  dog.  Merriam's  turkey,  ring-necked  pheasant, 
mourning  dove,  upland  plover,  burrowing  owl.  and  rattles- 
nakes. The  black-footed  ferret,  a  fonner  resident,  is  prolv 
ably  extinct.  The  mountain  plover,  another  resident,  may 
be  rare  or  endangered  but  not  enough  information  is  avail- 
able to  detennine  its  exact  status. 

Bree<ling-bird  survev'  data  over  the  last  four  years  from 
the  eight  routes  in  the  Big  Dr>  show  the  average  of  34 
nesting  species  is  on  a  par  with  bird  diversity  in  the  other 
four  regions  of  Great  Plains  Montana.  Numliers  of  species 
observed  on  each  mute  show  no  significant  downward 
trends.  The  minimum  numlx-r  of  species  observed  v*-as 
12  on  the  Powderville  route  in  1969;  the  miixinium  was 
52  on  the  Branilenl>erg  route  in  1971  (2). 

In  the  Big  Dry.  recreational  opportunities  range  from 
water-relate<l  s|x»rts  on  streams  and  lakes  to  big  game 
hunting  in  the  uplands.  Fort  Peck  Reservoir  offers  diver- 
sifietl  angling  for  northeni  and  walleyed  pike,  channel 
catfish,  goldeye.  and  ramlxiw  trout.  In  i-ertain  areas  snag- 
ging for  paddlefish,  w  hich  often  reach  six  feet  in  length, 
IS  |x>pular  sjxirt. 
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Fort  IVik  1%  thr  ti»irtli  larKfst  rf  «T\c)ir  in  tht-  world,  with 
dli  iiirra>!r  rqinl  to  tli.it  <il  all  Moiiluii4i'<>  lakt-s  coinhinc-d. 
It*  %horrN  proMilr  miiiiv  rfirrational  iirt-as  for  hiking, 
ciunpint:.  aiwl  lHiatiii«.  Tht-  Bik  Dr>  contains  10  state  parks 
and  mrration  arras,  su  of  which  art-  associatfd  with  Fort 
Peck.  For  thf  huntrr.  thr  C.  M.  Hussell  and  L'.  L.  Bi-nd 
National  Wildlife  Refuses  offer  uplaiul  name  birils. 
anteloi)e.  deer,  mountain  sheep,  and  elk  Mi«rator>  water- 
fowl ma>  also  1h-  hunted  in  most  areas.  F.lsewhere  in  the 
region,  deer  and  aiiteloiw  ar«-  i  omtnon  l)i«  uame  animals, 
with  saKe  and  sliari>-taili-d  grouse  and  HuiiKarian  par- 
tridge heading  the  uphiiid  liinl  list. 

South  and  east  of  Ekalaka  in  Carter  Oountv  are  three  outlv  - 
lOK  ixirtions  of  the  Custer  National  Forest  featuriiiK  pon- 
derosa  pine  parkhinds  and  scenic  erosional  landfonns. 
Hen-  the  atfencN'  m.iint.iins  thn-e  camp  and  picnic  Krounds. 


Crazing,  the  manipulative  conversion  of  plant  into  animal 
protein,  is  the  major  industr\-  of  the  BiR  Dr>'  and  the  most 
compatihle  with  the  environment,  Ki\en  intelligent  man- 
agement of  Krazing-evolved  natural  vegetation.  Eight>'- 
five  percent  of  the  land  area  is  devoted  to  agriculture 
(10).  Over  eight  million  acres  in  the  six  core  counties 
(90  perc-ent  of  the  privately  owned  agricultural  land)  is 
range  and  pasture  ( 16).  Federal  lands  are  grazed  by  domes- 
tic livestock,  as  are  portions  of  large  tracts  reserved  for 
wildlife  habitat. 

Range  ecosystems  of  the  region  var>'  from  those  consisting 
almost  entirely  of  diverse  native  plants  managed  by  more 
or  less  ecological  methods,  such  as  rest-rotation,  to  others 
in  which  species  diversit>'  has  been  reduced  through  plant 
control,  revegetation,  or  other  manipulation  and  where 
land  is  managed  on  an  agronomic  basis  by  irrigation  and 
fertilization. 

Crazing  is  intended  to  be  in  equilibrium  with  the  annual 
production  of  forage  to  produce  an  optimum  sustained 
annual  yield  ofdomestic  animals  and,  especially  on  public 
lands,  wildlife.  Confinement  ofdomestic  livestock  in  large 
numlK-rs  in  fenced  pastures  usually  results  in  high  >  ields 
of  livestock  products  at  first.  Continued  overgrazing 
results  in  deterioration  of  vegetation,  microclimates,  mic- 
rofauna  and  flora,  and  soil.  In  1878  Powell  foresaw  that 
plains  grasslands  needed  careful  management,  anticipat- 
ing tliat  overgrazing  would  turn  them  into  desert  (13). 


Overgrazing  is  especially  harmful  in  the  Big  Dry,  where 
soil  and  parent  materials  are  highly  susceptible  to  runoff 
and  erosion.  These  problems  are  rated  severe  to  very- 
severe  throughout  the  region  by  soil  consers'ation  district 
supervisors  (11).  The  highest  stream-sediment  yields  in 
Montana  (over  500  tons  |>er  sc|uare  mile)  are  in  Phillips, 


Blame,  \'alle> ,  and  parts  of  F'ergus,  Petroleum,  and  Car- 
field  (bounties,  (9).  The  sediment  problem  here  is  rated 
moderately  severe  t«i  severe  (11). 

Deterioration  of  IxUh  deer  and  livestock  forage  has  been 
well  documented  throughout  the  region.  Fort>-si.\  pea-ent 
of  the  pasture  and  range  acreage  of  the  six  core  counties 
is  in  need  of  treatment,  ranging  from  protection  to  re- 
establishment  of  \egetative  cover  ( 16).  Most  of  those  lands 
needing  treatment  (about  75  percent)  re<iuire  protection 
only,  indicating  ovenise  l)eyond  the  capacity  of  forage 
plants  to  regenerate  aerial  parts.  Deer-browse  conditions 
have  been  generally  p<K)r  over  the  last  few  years,  although 
fawn  production  has  been  fair  to  excellent  (6).  Deer  pro- 
duction and  pressure  on  preferred  browse  plants,  par- 
ticularly juniix-r,  are  regulated  largels  by  spring  moisture 
and  the  duration  and  severity  of  winter  weather.  When 
rainfall  is  ample,  deer  feed  on  succulent  herbaceous  plants 
in  preference  to  juniper.  In  winter  and  when  rainfall  is 
scant,  they  turn  exclusively  to  the  woody  browse  species 
and  may  cause  hedging.  A  plant,  like  an  animal,  can  take 
only  so  much  abuse  before  vitality  is  impaired  and  produc- 
tion ceases.  Wildlife  problems  attributed  to  grazing  in 
the  Big  Dry  are  rated  as  moderately  severe  to  severe  (11). 

Soil  Conservation  Sers-ice  personnel,  ranchers,  and  others 
feel  a  need  to  "improve"  rangelands  by  "sagebmsh  con- 
trol," euphemisms  applied  to  the  ecologically  unsound 
practice  of  eradicating  sagebrush  over  large  tracts  of  land 
by  aerial  spraying  with  the  poison  2-4  D.  "Cows  can't 
eat  sagebrush  and  grass  can't  grow  where  sagebrush 
grows,  so  get  rid  of  it!"  is  accepted  rural  logic  throughout 
much  of  Montana's  range  country .  The  problem  is  that 
some  wildlife  species,  notably  antelope,  mule  deer,  and 
sage  grouse,  need  sagebrush  for  survival. 

Sagebrush  control,  however  abundant  the  plant  may  be, 
is  not  as  prevalent  in  the  Big  Dr>-  as  it  is  elsewhere  in 
the  state.  The  six  core  counties,  accounting  for  perhaps 
60  percent  of  the  region's  total  land  area,  contain  nearly 
a  third  (1,714,000  acres)  of  Montana's  lands  dominated 
by  big  sagebr\ish  (acres  with  more  than  1.5- percent  relative 
coverage  by  weight).  On  the  other  hand,  only  alK)ut  20,000 
acres  have  been  controlled  to  date,  compared  to  nearly 
700,000  acres  statewide  (15).  Sagebmsh  controlled  with 
assistance  from  L'SD.\  cost-share  programs  oser  the  most 
recent  years  for  which  records  are  available  shows  a  down- 
ward trend  across  the  state:  69,373  acres  in  1966,  57.521 
acres  in  1967,  and  49,703  acres  in  1968  (15). 

Range  managers  assert  that  sagebrush  infests  overgrazed 
grasslands  and  displaces  more  desirable  plants  unable  to 
compete  with  the  unpalatable  intruder.  However,  eradica- 
tion of  sagebmsh  invasions  only  side-steps  the  more  basic 
problem  of  ovemse. 

The  Bureau  of  l^uid  Management  has  initiated  .»  healthy 
program  of  allotment  management  pl.iiis  f(jr  grazing  opera- 
tions invoKing  public  land  in  need  of  treatment.  The  plans 
are  designed  to  utili/e  the  principle  of  rest-rotation  graz- 
ing. Rest-rotation  relieses  the  pressure  on  vegetation, 
restores  vigor,  maintains  plant  coxer,  densit> ,  and  diver- 
sity, and  enhances  seed  production.  The  program's  two 


98 


primary  objectives  are  wildlife  habitat  and  watershed 
improvement.  Approximately  1,200  ranches  in  Montana 
and  North  Dakota  qualify  for  manatjement  plans,  but  only 
175  have  been  written  and  150  implemented,  with  only 
five  to  10  additional  plans  written  per  year  (5).  About 
80  plans  have  been  implemented  in  the  Big  Dry  (17). 

A  little  over  half  a  million  acres  or  10  percent  of  the  agricul- 
tural land  of  the  si.\  core  counties  is  cropland.  The  Big 
Dr>'  is  marginal  for  dr>land  fanning.  Fifty-seven  percent 
of  its  cropland,  mostly  nonirrigated,  requires  conservation 
treatment,  particularly  to  mitigate  moisture  loss  and  wind 
and  water  erosion  (16).  .Moisture  conservation  and  wind 
erosion  problems  are  rated  severe  to  ver>'  severe  across 
the  region,  fertility,  salinity,  and  alkalinity  problems  are 
also  severe  (11). 

Irrigated  cropland  is  confined  primaril>  to  the  Milk  River 
fliM)dplain,  with  a  lesser  but  significant  amount  along  the 
Yellowstone.  Perhaps  it  is  not  coincidental  that  the  Milk 
River  is  the  only  stream  in  the  region  not  in  compliance 
with  state  water  quality  criteria.  For  a  di.stance  of  180 
miles  between  Havre  and  its  confluence  with  the  Mis- 
souri, the  river  carries  water  that  is  excessively  turbid 
(above  what  it  is  naturally)  and  laden  with  bacteria  (3). 
Although  Havre  is  not  in  the  Big  Dn.-,  its  prinuirv'  sewage 
eflluenf  undoubtedly  contributes  to  downstream  water 
qualit>'  ilegradation;  however,  the  excessive  turbiditx'  is 
primarils'  from  improper  fanning  and  irrigation  practices 
and  the  bacteria  are  from  feeding  operations  along  the 
river  (12).  Glasgow,  on  the  lower  end  of  the  Milk,  is  rated 
the  sixth  most  severe  water  pollution  zone  in  the  state 
by  the  Envimnmental  Protection  .■\gency  (EPA)  (3). 

Water  storage  projects,  especially  Fort  Peck,  ha\e  had 
a  major  impact  on  the  soils,  vegetation,  and  wildlife  ol 
the  region.  Nearly  a  quarter  of  a  million  acres  of  upland 
range  anil  ri\erbottom  wildlife  habitat  were  flooded  dur- 
ing the  rcsersoir's  filling  in  the  late  1930"s.Tlu'  lloodplain 
ecosvstem  along  the  Missouri  was  completeK'  obliterated 
for  a  distance  of  1.35  miles  and  replaced  along  1,.500  miles 
of  shoreline  by  sterile  mudbanks  created  by  lluctuating 
water  levels.  Numerous  stockwater  reser\'oirs  punctuate 
the  Big  Dry  and  have  similar  impacts  but  on  a  much 
smaller  scale. 

With  no  monitoring  infonnation  available,  air  qualit>'  in 
the  Big  Dr>-  is  not  precisely  known.  The  region  coincides 
largely  with  the  Miles  Cit>'  air  (jualitv'  control  region  ot 
the  De|)artinent  of  Health  and  Envin)nmental  Sciences. 
No  "hot  spots"  have  In-en  iilentifieil  and  all  |)ollutants 
have  been  assignetl  the  lowest  cleanup  priority.  Mtmitor- 
ing  has  been  scheduled  but  not  yet  initi.tteil  at  two  sta- 
tions in  Miles  C.\t\ .  .dtbough  EP.-\  estimafi-s  lor  the  com- 
munity inilicate  that  both  suspended  particulate  and  sulfur 
oxides  are  below  the  fedend  secondar>-  standards  (8). 

W'ith  hundreds  ol  miles  of  unfxjved  roads  and  streets,  and 
with  numerous  uncontrolled  point  sources  of  emission, 
such  as  burning  dumps  and  incinerators,  dustfall  and  sus- 
pended particidatf  may  be  excessive  in  niany  of  the  com- 
munities not  Net  studied.  To  date  onl\   C.lasgow,  Miles 


City,  and  Malta  have  approved  landfill  disposal  sites. 
.\nother,  Chinook,  does  not  bum  its  waste  but  covers  it 
infrequently.  Eight  violations  of  Montana  air  pollution 
control  regulations,  six  in  the  .Miles  City  area,  were  listed 
for  the  Big  Dr>'  in  the  1970  rejxjrt  (7).  .\ir  pollution  from 
agricultural  sources  may  also  be  significant,  although 
probably  not  as  important  as  in  r«-i;i(in>i  ot  in(ir«-  inti-iisne 
drx'land  and  irrigated  farming. 

Several  counties  in  the  Big  Do  rank  high  in  death  rates 
caused  by  respirators'  disease  according  to  health  depart- 
ment figures.  In  five-year  death  rates  (1966-1970),  Phillips 
County  ranked  second  in  the  state  in  throat  cancer  and 
emphysema;  Petroleum  fourth  in  emph\seina,  .Mus- 
selshell second  and  Blaine  third  in  bronchitis.  For  three- 
year  lung  cancer  iiiorfalify  rates  (1968-19701.  Prairie 
County  ranked  first,  Ciarileld  fourth,  and  Powder  Ki\er 
fifth,  while  Blaine,  Phillips,  Custer,  and  \'alle>  Counties 
were  in  the  high  and  mediunj-high  (juartiles  computed 
for  all  counties  across  the  state.  No  adeijuate  explanation 
exists  for  such  unreasonably  high  death  rates.  Small  sam- 
ple and  population  sizes  niay  preclude  statistical  sig- 
nificance for  some  counties. 

The  Big  Dr\'  contains  seven  percent  ol  the  state  s  sewered 
population.  Ninet>-nine  percent  of  the  region's  sewered 
population  is  served  by  the  etiuivalent  of  secondarv'  treat- 
ment, mostls-  lagoons,  while  onl\  one  percent  (400  people 
in  Hinsdale)  is  serx'ed  by  primar>'  (septic  tank)  treatment. 
By  1974  all  sewered  communities  should  have  secondary' 
treatment  facilities. 

Eighty-six  percent  of  the  population  serxed  by  public 
drinking  water  supplies  in  1971  was  delixered  satisfactory' 
water  in  tenns  of  colifomi  numlx'rs.  Water  from  several 
of  the  municipal  supplies  exceeded  I'.  S.  Public  Health 
Service  standards,  particularly  in  total  solids  and  sulfate 
(10).  Most  municipal  wells  in  the  Big  Dr\  deliver 
extremely  hard  water. 

One  potential  development  with  serious  enxironmental 
impacts  deserves  mention.  The  Fort  L'nion  Basin 
lies  within  the  Big  Drx-  as  well  as  within  the  Pine  Park- 
lands.  The  varied  impacts  of  strip-miningc-oal  and  generat- 
ing power  in  this  basin  are  discussed  in  Chapter  l\'. 
.■\nother  development,  [Jetnileum  production  in  the  Bell 
Creek  field,  has  existed  for  some  years;  extraction  of  newly 
iliscovered  reserves  in  this  field  and  secondary  rec-over>' 
projects  in  the  Baker  area  will  pn)bably  Ik'  of  short  dura- 
tion. 

In  our  environmental  perspectives  for  Great  Plains  Mon- 
tana we  have  f(K-used  on  the  sjiecial  amenities  possessed 
b\  e.ich  region,  the  significant  eiuinmmental  impacts, 
and  the  indicators  ol  environmental  quality.  But  there 
is  more  to  the  prairie  country-  than  campgrounds  and  parks, 
saline  seeps  and  depleted  ramie,  colifonns  and  dust. 
There  an- 

Names  and  places,  and  tliiiitts  no  words  could 
tell.  Sprint  in  Montana.  Summer.  Fall.  The 
look  of  ranges,  henrh  on  bench.  The  month 
of  the  wild  rose.  The  time  thai  cactiis  flowered. 
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Evrnwherr  »hr  Kra\sr\  \lr.iiKl>t  <>r  l>li>wiiiK 
(;««  \  uikI  iiiUf%,  jikI  all  tlic  Kit  rartli  for  u  |)u%- 
tiirr.  Ihf  ihinook.  oul  iit  ils  modii-r  tliiiul  o%  t-r 
the  iniuiiiluiiis.  VUe  fcf  I  of  winds.  WiiiU-r,  i-*  fii, 
and  thr  Ionic  feci  of  cold.  Ihc  sky.  Alssuys  the 
>ky  (4). 
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Conclusion 

CciiiiiHiiiiiits  ol  tlif  I'livironmental  regions  interact  to  form 
the  larger  geographic  entit>'  —  Montana.  Water  from  the 
Yellowstone  RiK-kies  irrigates  the  fertile  farmlands  of  the 
Beartooth  Foreland  and  will  he  a  major  factor  in  coal 
development  in  the  Pine  Parklands  and  Big  Dr>'.  Beef 
cattle  from  the  Big  Dr\'  go  to  finish  out  in  the  feedlots 
of  the  Beart(K)th  Foreland.  Timlx-r  from  the  Columbia 
Rockies  is  inanufactured  into  wood  products  in  the  Broad 
Valleys.  Electricity  generated  in  the  Columbia  Rockies 


powers  iiiiiieral  processing  in  the  Broad  \'alleys.  Man- 
made  iiilrrlocks  of  Iraiisportalioii  and  utility  systems  are 
iidded  lo  such  natural  iiiler-lies  as  the  hydrologic  system. 
Over  all  is  imposed  the  jxilitical  system  which  does  not 
relate  to  eiivininmental  classes. 

The  enviroimu-iital  iH'rs|H*ctives  and  (jiiality  indicators 
discussetl  in  this  chapter  are  intended  to  ser\e  primarily 
as  baselines  for  comparison  with  future  information. 
Already  certain  trends  are  identifiable.  These  promise  to 
alter  two  factors  that  have  long  protected  much  of  .Mon- 
tana's en  vironment  from  the  impacts  of  rapid  development 
experienced  by  more  populous  slates —  lack  of  investment 
capital  and  distance  from  markets. 

It  seems  likely  that  a  major  trend  in  Montana's  future 
will  Im.'  energy  production  from  her  natural  resources,  par- 
ticularly coal  (see  Chapter  I\').  Exploration  for  oil,  gas, 
and  uranium  will  also  continue.  A  second  major  trend 
is  land  development,  both  urban  sprawl  and  speculative 
second-home  and  recreational  ventures.  Both  trends 
generate  large  inputs  of  out-of-state  capital  and  expanded 
transportation  systems.  The  old  protective  factors  will  no 
longer  be  efTective,  and  unless  controls  are  applied,  .Mon- 
tana's future  will  be  decided  in  centers  of  commerce  and 
government  elsewhere. 

Agriculture  is  Montana's  leading  industry  and  the 
framework  for  its  life  style.  Large-scale  coal  development 
can  disrupt  much  eastern  Montana  agriculture  because 
in  many  cases  surface  rights  are  separate  from  mineral 
rights  and  because  the  coal  industry  can  successfully  com- 
pete with  fanners  and  ranchers  for  use  of  available  water. 
The  other  trend,  land  speculation,  has  driven  the  price 
of  land  nearcities  and  in  areas  with  excellent  environmen- 
tal amenities  far  beyond  any  possible  monetary  return 
from  agriculture  and  has  broken  up  many  productive  units. 
It  is  difficult  to  make  a  case  that  in  the  long  run  such 
trends  are  good  for  Montana's  agrarian  economy  and  cul- 
ture. 

If  the  quality  of  life  that  Montanans  know  now  is  to  be 
maintained,  intense  citizen  effort  must  harness  these 
trends  in  the  future.  Industries  and  government  agencies 
must  foresee  the  long-term  consequences  of  their  actions 
and  leam  the  necessity  of  working  with  nature  instead 
of  against  her.  It  will  be  easy  to  mistake  higher  standards 
of  consumption  for  improvements  in  the  true  quality  of 
life.  In  the  words  of  Sydney  Howe,  "Environmental 
leadership  .  .  .  must  rise  to  advance  every  mans  living 
condition  by  showing  the  way  to  a  prosperity  that  is  at 
peace  with  natural  and  man-made  systems." 
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Introduction 

//lis  ihaptfT  is  a  discussion  of  some  of  the  tnaiit  actors  in  Moiitatui's 

i-m  ironiiuttltil  nTciui.  The  1^)71  Unistttturc  sliouiil  itureasi-d  concern  about  eniiron- 

nifnlal  quality  anil  enacted  a  nutnher  of  sinttificant  measures.  Even  thouuh  the 

state's  revenue  ^irohlems  occupied  a  nood  deal  of  the  session's  time  and  debate, 

the  entironnwntal  record  of  the  42nd  Assembly  is  a  clear  improvement  over  precedin^i 

sessions. 

In  1972  a  ctmstitutional  convention  met  to  revise  Montatia's  1HH9 
Constitution.  Several  provisions  of  environmental  import  are  contained  in  the 
new  tlocument  hut  the  delays  caused  by  a  le^al  dispute  over  its  ratification 
precluded  coveranv  "'  this  report. 

No  review  of  the  groups  involved  in  environmetital  quality  decisions  would 

be  complete  without  discussion  of  the  efforts  of  persims  who  do  not  hold  legislative 

or  administrative  office.  Citizens,  individually  and  in  groups,  foster  the 

hetdthy  commotion  that  itnpri>ves  the  visibility  and  quality  of  novemmental 

decisions. 

The  chapter  also  contains  papers  contributed  by  three  of  the  state's  major 
industries:  auriculture,  petroleum,  and  wood  products.  Efforts  to  obtain  a 
di.\cussion  of  the  environmental  protection  activities  of  the  mininff  and  metallurgy 
industry  were  unsuccessful.  This  important  industry  and  others  will  be  covered 
in  future  reports.  The  contributed  papers  do  not  represent  the  position  of  the 
Enviroinnental  {}uality  Council  or  its  staff. 

The  1971  Legislature 

New  Environmental  Law  and  Its  Implementation 


.\illiiim;li  tlif  1^7  1  Mdiit.iiia  lA'HiNlaturc  u  as  planm-d  with 
iinyieUliiiK  fiscal  prohlenis,  one  ot  its  prinian  iireocciipa- 
tioiis  was  tlie  <|ualit>'  ot  the  natural  environment.  As  Don 
Aldrich  of  the  Montana  W'ikHife  Federation  wrote  in  a 
recent  issue  o)  tlie  \t()nt(itui  Business  (Juarterhj: 

Kesource  responsibility,  environmental  con- 
stienfc.and  un  eculoKit^'iliy  sound  philosophy 
were  demonstrated  by  the  way  Montana's 
42iid  Legislative  Assembly  passed  laws  to  lend 
order  to  mineral  development,  prevent  pollu- 
tion, and  maiKiKe  wildlife  that  has  been 
heretofore  considered  man's  enemy.  Car- 
r\o\  er  environmentalists  and  freshmen  legis- 
lators with  concern  for  quality  livins  com- 
bined their  efforts  to  v,\\v  Montana's  42nd 
leKislutive  session  new  distinction  in  provid- 
iiiK  controls  for  resource  manaKi'nienI  and 
development  (1). 

The  concern  of  the  1971  legislature  was  set  forth  in  a 
niimlK-r  of  resolutions,  which  are  basically  expressions 
of  leKislative  sentiment  and  support.  House  Joint  Resolu- 
tion }2  iir«ed  an  amendment  to  the  state  constitution  to 
(x-nnit  the  Boanl  of  l^ind  Commissioners  to  classify  state 
lands  under  the  multiple  use  concept;  SJR  5  supported 
Senator  Metcalfs  hill  to  establish  u  Missouri  Breaks 
Scenic  Recreation  River  from  Fort  Benton  to  Robinson 
BridKc  SJR  23  endorsed  wilderness  desijtnation  of  the 


Lincoln  Back  C-miiitn.  ami  tlic  Scapciioat  .Moiiiitaiii  area. 
House  Resolution  24  was  a  shoo-in  resolution,  sponsored 
by  .39  representatives,  which  directed  the  Board  of  Health, 
Department  of  Fish  and  Game,  Soil  Conserv  ation  Ser\ice, 
and  Beartooth  Resource  Conservation  District  to  study 
pollution  and  current  water  practices  on  the  Clark  Fork 
of  the  Yellowstone;  HJR  2.3  urged  federal  and  state 
agencies  to  find  a  substitute  for  phosphate  detergents; 
HJR  41  urged  federal,  state,  and  prisate  organizations  to 
cooperate  in  the  implementation  of  the  Montana  Range- 
land  Resource  Program. 

The  legislature  gave  substance  to  its  environmental  con- 
cern by  enacting  many  statutes  that  are  significant  addi- 
tions to  the  growing  binly  of  environmental  law  in  Mon- 
tana. These  could  include  various  enactments  that  have 
an  indirect  impact  on  the  environment:  matters  of  revenue 
and  finance,  executive  reorganization,  and  numerous 
others  have  consequences  for  enxironmental  (|uality. 
Unfortunately,  the  scope  of  this  report  cannot  begin  to 
coverall  the  legislation  in  that  category.  This  re\  Jew  will 
be  primarily  concerned  with  the  most  im|x>rtaiit  and  direct 
environmental  statutes,  which  can  be  grouped  as  tollows: 
water  and  water\\a\  protection.  wiKllife  management, 
mining  and  mine  reclamation,  pesticides  .md  |H-st  control, 
and  general  prevention  of  einironmentally  abusive  prac- 
tices. Some  of  the  statutes  less  directK  relateti  to  the  envi- 
ronment will  be  discussed  to  jxiint  out  the  impact  of  such 
measures  on  environmental  quality. 
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Water  and  Waterway  Protection 

Montana  s  uatt-r  rfceued  i<uud  initial  protection  in  a 
number  of  enactments.  The  Stream  Preser\'ation  Act  of 
1967,  which  announces  a  policy  of  protecting  and  preserv- 
ing fish  and  wildhfe  resources  in  their  natural  or  existing 
stateexcepf  where  the  need  for  alteration  is  clearly  demon- 
strated, was  amended  by  SB  45.  .\s  amended,  the  act 
re<juires  the  Fish  and  Game  Conmiission  to  fonnally  docu- 
ment and  protest  any  federal  action  that  violates  the 
Stream  Preservation  .\ct.  The  department  has  had 
memoranda  of  understanding  with  all  federal  agencies 
except  the  Corps  of  Engineers.  The  1971  amendments 
supplement  the  other  provisions  of  the  act,  which  require 
all  state  agencies  to  notify'  fish  and  game  of  any  project 
that  alters  an  existing  stream.  The  department  then 
reviews  the  projects  and  aids  in  planning  the  mitigation 
of  habitat  loss.  .\  refusal  by  the  applicant  to  modify  his 
plans  can  lead  to  arbitration. 

.\nother  measure,  HB  4.38,  amended  the  powers  of  the 
Fish  and  Game  Commission  to  pemiit  regulations  govern- 
ing recreational  uses  of  all  risers,  streams,  and  public  lakes 
and  reservoirs.  These  regulations  can  specifically  co\er 
the  use  of  motor-driven  boats  on  all  public  bwlies  ol  water, 
and  therefore  constitute  a  potentially  broad  grant  of 
authority.  Draft  regulations,  which  would  close  some 
stretches  of  river  entirely  and  restict  the  use  of  others, 
were' presented  at  two  .\ugust  meetings  of  the  Fish  and 
Game  Commission. 

House  Bill  22  was  enacted  to  prohibit  the  placingof  junked 
car  bcnlies  in  streams.  This  initial  step  in  recognition  of 
the  mounting  problem  of  disposal  of  unwanted 
automobiles  provides  misdemeanor  jx-nalities  for  anyone 
who  places  a  car  botly  in  a  stream  or  river.  A  deficiency 
in  the  act  is  its  failure  to  set  up  a  program  for  the  removal 
of  car  bodies  alreaily  in  streams;  nor  does  it  apply  to  car 
bodies  that  dot  the  landscape  and  are  accumulating  in 
Montana  at  a  rate  of  some  25,000  per  year  (2).  Since  appli- 
cation of  the  act  is  limited  to  persons  caught  placing  antos 
in  streams  after  the  effective  date  of  the  measure,  Montana 
still  has  no  comprehensive  law  dealing  with  the  problem 
of  unwanted  cars. 

Major  revision  of  state  water  pollution  law  was  accom- 
plished by  HB  85.  The  authority  for  implementing  the 
Water  Pollution  Control  \ct  was  transferred  from  the 
Water  Pollution  Control  Council  (private  citizens 
appointed  by  the  governor)  to  the  Board  of  Health  and 
Environmental  Sciences.  One  of  the  enactment's  most 
important  features  is  the  board's  authorits-  to  maintain  the 
existing  (piality  of  water  unless 

...  it  has  been  affirmatively  demonstnited  to 

the  hoard  that  a  chaiiRe  is  justified  as  a  result 

of  necessary  economic  or  social  development 

and  will  not  preclude  present  and  anticipated 

use  of  suck  waters. 

In  addition,  the  act  stipulates  thiit  new  industries  must 

use  the  best  technology  to  maintain  existing  water  (piality 

and  than  in  no  ca.se  can  the  bo;ird  reduce  stamlanls  Ix-low 

the  levels  previously  established  inider  the  1967  water 

pollution  act. 


The  act  contains  other  important  innovations,  including 
the  definition  of  agricultural  silt  as  a  pollutant.  A  recent 
Montana  Law  Review  article  discussed  two  additional 
advantages  ol  the  measure:  by  stipulating  that  all 
interested  parties  shall  have  the  opportunity  to  submit 
data,  views,  and  arguments  at  hearings  and  by  expanding 
judicial  review  of  agency  action,  it  is  a  clearer  statute 
than  the  former  act  and  encourages  more  citizen  participa- 
tion (.3).  Two  shortcomings  were  also  noted:  the  act's  defin- 
itions and  delegations  of  authorits'  deal  with  the  discharge 
of  substances  into  water,  not  with  initial  appropriation 
of  w'ater;  and  this  act,  like  most  legislation,  can  l>e  ren- 
dered ineffective  by  inadequate  funding. 

In  regard  to  the  latter,  the  legislature  took  a  positive  step 
by  significantlv'  increasing  the  budget  for  water  pollution 
control.  Several  improvements  were  made  possible  under 
the  increased  funding:  a  more  active  water  quality 
monitoring  program,  better  review  of  proposed  and  exist- 
ing treatment  facilities  and  their  discharges,  and  an 
improved  operatortraining  program.  In  addition,  the  legis- 
lature made  a  $4  million  appmpriation  for  constniction 
of  secondar>'  sewage  treatment  works. 

House  Bill  265,  the  Floodway  Management  Act,  was 
passed  in  recognition  of  the  fact  that  the  periodic  overflow 
of  watercourses  must  l>e  considered  in  land  use  planning 
and  development.  The  measure  is  designed  to  coordinate 
federal,  state,  and  local  efforts  in  managing  fioodwas  areas. 
To  this  end,  the  act  provides  technical  aid  from  the  state 
to  the  counties  and  empowers  the  Department  of  Natural 
Resources  and  Conservation  to  carrv'  out  a  comprehensive 
floodway  management  program.  .\  critical  phase  of  this 
act  is  the  identification  of  floodway  areas;  the  department 
and  the  Corps  of  Engineers  are  currently  conducting 
studies  in  several  parts  of  the  state.  However,  these  studies 
are  ven.'  time-consuming,  and  development  activities  are 
not  abridged  during  the  study  period.  .\lso,  when  the 
studies  are  completed,  existing  developments  are  not 
affected.  To  mitigate  this  problem,  the  natural  resources 
department  is  encouraging  local  governments  to  use  exist- 
ing planning  and  zoning  jxjwers  and  adopt  regulations 
based  on  available  flood  data  rather  than  await  the  formal 
completion  of  delineation  studies.  Several  Montana  com- 
munities have  indicated  interest  in  this  pnK-edure.  .adop- 
tion of  such  regulations  could  make  communities  eligible 
for  flcxnl  insurance  from  the  federal  Departnu-nt  of  Hous- 
ing and  L'rban  Development.  Once  eligible,  commimities 
can  also  receive  H  I'D  assistance  for  further  detailed  flood- 
way  stxidies. 

.\n  additional  difficultv-  that  may  hamjx-r  .idoption  of  a 
state  floixlway  management  program  concerns  compiitibil- 
ity  with  programs  of  federal  agencies  and  most  other  states. 
Montana's  pmgram  is  based  on  a  50-year  flood  standaid, 
where.is  the  others  use  thr  lOO-year  standard. 

Statutes  on  dam  and  dike  safetv-  were  amendetl  b>  SB 
282,  whereby  the  Depiirtment  of  Natural  Resouires  and 
C«>nser\ation  is  |HTmitted  to  investigate  the  safetv'  of  a 
d;un  or  dike  without  waiting  for  complaints  to  be  filed. 
Two  shortconrings  of  the  legislation  are  that  small 
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iiii|Miiiiuliiieiits  (up  lo  KK)  .iLft-tfft)  an-  c-xt-mptfiJ  Innn 
iii«pf<.'ti)iiis.  and  in>i)«^tion\  during  toimtruction  art-  not 
«*\prr»%l>'  |x*niiittfd. 

Despite  thr  lnaile«iuuci«->  iiolrd,  tin-  w.iliTs  nt  Montana 
—  a  pninan  t-lrnifnt  ol  flu-  litt-siippDrtinK  capacity  ot 
the  tMi\  iriininent  —  art-  U-nnnnnn  to  rcccMvi-  tlu*  IfKisla- 
tjvf  lOiiMilrration  willionl  w  Inc  li  tlitii  itit««rit\  niitjlit  Ih- 
shorl-livrcl. 

Wildlife  Management 

Mmil.in.i  V  \\ililliti-  iis.Hini-  also  rfCfivcil  attention  (roni 
thf  IfRlsluturv.  Enactment  ol  SB  N4  empowered  the  Fisli 
and  (•aiiie  Conimi-ision  to  protect  raptors  and  renidate 
fttlconrv  .  The  act  pr<)hil)its  killinK,  selling,  or  transportin« 
raptors,  or  destro>inn  the  nest  or  crks  of  hawks,  eagles, 
owls,  herons,  hiackliirds.  and  kinsfishers.  The  commission 
has  adopted  and  implemented  lalconr.'  rennlations  niuler 
which  an  applicant  for  a  license  must  familiari/e  himself 
with  the  pnictice,  construct  proper  facilities,  assemble  cer- 
tain handling  eiiuipment,  and  assure  a  lood  supply  before 
he  is  issued  a  pennit  to  capture  birds  of  prey. 

Three  measures  concerning  the  mountain  lion  were 
enacted,  all  dealing  with  the  statutor\'  authority  of  the 
Fish  and  Game  Commission.  Senate  Bill  22  gives  the  com- 
mission regulatorN  power  by  designating  the  mountain 
lion  a  game  animal;  SB  247  gives  it  the  power  to  regulate 
hunting  the  mountain  lion  with  dogs;  SB  178  lists  stock- 
killing  mountain  lions  as  an  exception  to  an  existing  statute 
that  prohibits  the  chasing  of  any  game  with  dogs.  Regula- 
tions under  these  three  statutes  involve  permit  require- 
ments, seasons,  limits,  manner  of  taking,  and  reporting. 

In  general  the  regulations  appear  fairly  comprehensive. 
However,  one  legal  complexity  presents  a  problem:  the 
regulations  permit  the  use  of  dogs  in  hunting  lions,  citing 
the  alxjve-mentioned  statute  that  gives  the  commission 
the  authority  to  regulate  the  practice.  But  by  another 
statute  the  use  of  dogs  in  hunting  is  prohibited  with  only 
two  exceptions  —  stock-killing  bears  and,  b>'  SB  178 
amendment,  sttK-k-killing  mountain  lions.  The  plain  word- 
ing of  SB  178  stipulates  that  dogs  cannot  be  used  to  hunt 
mountain  lions  in  general  but  only  in  those  cases  in  which 
the  lion  is  actually  killing  stock.  The  conflict  here  is  readily 
apparent  and  should  be  rectified.  The  legislature  could 
resolve  the  problem,  but  until  it  does  the  Fish  and  Game 
Commission  is  apparently  bound  by  both  statutes,  one 
of  which,  in  a  manner  not  uncommon  in  law,  limits  the 
other. 


to  reduce  huntnig  pressure  on  the  l>ear,  which  isclassili< 
b\  state  statute  as  a  rare  siH-cies.  The  Department  of  Fisl, 
and  CJaine  is  aware  that  the  l)ear  is  a  wilderness  sjiecu  ■ 
but  does  not  consider  hunting  a  threat  to  its  existenc< 
The  agency  ;ulmittedl>  has  no  precise  way  of  countiii^ 
the  gri/./.ly  population  but  iM-lieves  that  the  critical  factor 
in  the  declining  ntimlH-r  of  grizzlies  is  reduced  habitat. 

The  20-year  average  for  annual  kills  of  the  grizzly  is  37 
(fi).  This  does  not  include  the  number  of  grizzlies  killed 
by  ranchers  on  the  assertion  that  the  In-ars  are  killing 
livestcK-k.  The  department  at  present  has  no  regulations 
for  checking  a  claim  that  a  iK-ar  (or  a  lion,  for  that  matter) 
was  in  fact  killing  stock  and  was  destroyed  for  that  reason. 
Judging  from  the  data  oflered  by  Dr.  John  C.  Craighead 
at  a  recent  commission  meeting,  coupled  with  inadequate 
population  figures  and  general  lack  of  infonnatioii  on  the 
bear,  it  is  not  clear  that  the  grizzly,  once  roaming  the 
plains  in  large  numbers,  should  still  be  hunted.  What 
;ippears  necessary  is  a  thorough  study  of  the  griz^.ly  situa- 
tion. 

The  white  sturgeon  (Acipenser)  was  classified  as  a  game 
animal  by  SB  2.30,  thus  giving  the  Fish  and  Game  Commis- 
sion regulatory  power.  Little  information  is  available  on 
this  fish,  since  habitat  and  numbers  are  extremely  limited 
in  the  state.  Another  genus  of  sturgeon,  which  includes 
the  pallid  and  the  shovelnose,  was  not  covered  by  the 
act.  Commercial  fishing  for  any  type  of  sturgeon  is  not 
now  pennitted. 

House  Bill  .55.5  empowered  the  Fish  and  Came  Commis- 
sion to  regulate  caged  fishing  oiierations,  which  are  cur- 
rently prohibited  except  by  specific  pemiit.  The  practice 
is  apparently  not  a  widespread  problem,  although  the 
agency  states  that  it  may  have  some  jurisdictional  disputes 
on  the  Flathead  Indian  Reservation. 

Several  enforcement  measures  were  also  passed  and  are 
being  implemented  by  the  commission.  Senate  Bill  65 
permits  the  agency  to  enforce  environmental  (juality  stan- 
dards for  outfitters  and  guides,  .\lthough  this  measure  was 
not  eflective  until  May  of  1972,  minimum  regulations  were 
adopted  requiring  operating  pemiits  and  compliance  with 
whatever  environmental  protection  standards  are  estab- 
lished for  various  lands.  Apparently  no  significant  prob- 
lems have  arisen,  but  the  enactment  does  establish  and 
clarify  the  authorit\'  responsible  for  regulating  any  poten- 
tial abuse.  The  task  remaining  is  to  establish  necessary 
environmental  regulations  for  various  land  uses. 


By  enactment  of  HB  .347,  a  parcel  of  land  adjoining  the 
Gates  of  the  .Mountains  Wilderness  is  set  aside  as  a  game 
preserve.  The  area  is  closed  to  hunting  and  contains 
habitat  for  a  numberof  species.  The  Fish  and  Game  Com- 
mission will  administer  the  act,  map  and  post  boundaries, 
an<l  patrol  the  area. 

Hunting  of  grizzly  In-ar  is  perhaps  more  restricted  with 
the  adoption  of  SB  287.  The  measure  stipulates  a  seven- 
year  waiting  iH-riixl  for  any  licensed  ix-rson  who  has  killed 
a  grizzly.  The  apiMrent  intention  of  the  enactment  was 


Senate  Bill  54  regulates  the  operation  of  snowmobiles 
and  pmvides  for  certificates  of  ownership  and  records  of 
theft.  The  measure  reflects  awareness  of  the  serious 
environmental  impacts  of  ofT-road  motor  vehicles.  It  speci- 
fically prohibits  harassing  any  game  or  fur-liearing  animals 
and  also  provides  that  all  snowmobiles  must  be  eciuipped 
with  noise  suppa-ssion  devices  and  cannot  be  operated 
after  June  30,  1972  unless  the  noise  level  is  Ik-Iow  85 
deciln-ls  at  15  feet.  The  latter  regulation  has  generated 
some  reaction:  national  standards  are  set  at  85  deciln-ls 
at  50  feet;  manufacturers  say  they  can  meet  this  standard 


104 


but  not  the  stricter  state  standard.  The  fish  and  game 
department  is  scheduling  an  implementation  education 
program  with  snowmobile  users  this  fall.  Organized  user- 
groups  will  be  contacted  and  the  noise  standards  and  test- 
ing methods  will  be  explained.  If  these  contacts  show 
valid  reason,  the  agency  may  propose  to  amend  the  decil>el 
level  to  a  figure  more  satisfactory  to  manufacturers  and 
users.  Before  any  proposal,  input  should  be  sought  from 
the  Department  of  Health  and  Environmentid  Sciences, 
which  is  initiating  a  noise  pollution  control  program.  As 
the  law  reads  now,  any  snowmobile  sold  that  does  not 
meet  the  state  standard  must  bear  a  conspicuous  sign  stat- 
ing that  it  is  not  properly  equipped.  It  nught  l>e  lietter 
to  prohibit  the  sale  of  such  a  vehicle  than  pennit  its  sale 
and  place  the  burden  on  enlorceinent  ofiicials,  who  must 
see  the  vehicle  ojlerating  and  detect  its  "conspicuous" 
sign  before  taking  action. 

A  change  was  made  in  an  existing  law  which  provided 
that  persons  hunting  game  animals  with  wanton  disregard 
for  life  or  property  lose  hunting-license  privileges  lor  20 
years.  By  HB  412  the  tenn  "wildlife"  was  substituted 
for  "game  animal,"  making  the  act  more  inclusive. 

The  legislative  attention  to  wildlife  is  a  response  to 
increasing  public  concern  about  the  eflects  of  man  on 
the  populations  and  habitats  of  wild  animals  in  the  state. 
Iniplementation  eflbrts  appear  to  share  this  concern. 

Mining  and  iVIine  Reclamation 

Some  ul  till'  most  iiiipui-taiit  ciu  iroiiiiicntal  statutory  work 
was  done  in  this  area.  House  Bill  316,  the  Umdowner 
Notification  Act,  requires  a  person  contemplating  surface 
disturbance  by  any  mechanical  means  to  first  notifi  the 
owner  in  writing  of  the  intent  and  scope  of  the  proposed 
operation  and  receive  written  approval.  If  the  land  is 
owneil  by  the  federal  government  or  by  the  state  or  its 
subdivisions,  the  [HTson  must  obtain  any  necessary  per- 
mits as  well  as  written  approval.  These  requirements  have 
sevenil  exceptions;  notification  provisions  do  not  apply 
if  the  o|H-ration  is  svithiii  the  terms  of  an  existing  prospect- 
ing iH-rmil  or  lease  or  other  agreement  authorizing  the 
operation,  or  if  the  f)perat()r  owns  100  percent  of  the 
mineral  rights  on  the  land  in  (juestion.  The  act  does  not 
specify  the  agency  charged  with  its  supervision  or 
administr.ttion.  However,  it  has  evidently  proved  valuable 
to  the  Forest  Service  and  the  Bureau  of  Land  Management 
in  their  effort  to  regulate  conflicts  l)etween  surface  and 
mineral  rights. 

Two  major  enactments  ileal  with  mine  reclamation.  The 
first  is  SB  70,  the  Open  Cut  or  Strip  Mined  L»inil  Reclama- 
tion .\ct.  It  applies  to  l>entonite,  clay,  coal,  sand,  gravel, 
phosphate  riK-k.  and  uranium.  I'nder  its  provisions  any 
mine  oiH-rafor  planning  to  remove  10,0(X)  cubic  yartls  or 
more  ot  material  must  enter  into  a  reclamation  contr.ict 
with  the  Board^  I.,<md  Commissioners  before  commenc- 
ing the  operation.  .\11  reclamation  to  be  performed  is 
bondeil.  Recommendations  of  a  seven-member  acl\isor>' 
committee  created  by  the  act,  liK-al  coiulitions,  and  poten- 
tial uses  of  the  land  are  weighed  in  determining  the 
specific  reclamation  priK-eilures.   I'nder  contract  pros  i- 


sions,  the  land  is  to  be  reclaimed  in  the  most  efifective 
svay  to  preserve  natural  resources,  protect  wildlife  and 
aquatic  resources,  safeguard  future  de\elopment  sites, 
and  protect  health,  safety,  and  general  welfare.  Part  of 
the  reclamation  cost  is  bonie  by  the  public  treasury-:  half 
the  cost  of  the  activity  or  one  cent  per  ton,  whichever 
is  the  smaller  figure,  is  rebated  to  the  operator  quarterly. 

The  second  measure  is  HB  243,  the  Hard  Rock  Mining 
Reclamation  Act,  which  applies  to  essentially  all  minerals 
not  covered  by  the  strip  mine  act.  Persons  engaging  in 
exploration,  development,  or  mining  must  obtain  a  permit 
from  the  state  lanil  ilepartiiieiit  if  their  proposed  operation 
will  remove  at  least  100  tons  in  the  aggregate  in  any  24- 
hoiir  period.  "Small  miners"  who  are  thus  excluded  from 
the  iict  are  required  to  affirm  that  they  will  not  pollute 
orcontaiminate  any  stream,  that  they  will  provide  neces- 
sary protections  for  human  life  and  safety,  and  that  the 
total  amount  of  land  disturbed  and  unreclaimed  will  not 
exceed  five  acres.  .All  larger  operations  are  subject  to  reg- 
ulations baseil  on  the  following  considerations:  potential 
uses  of  the  land;  grading  and  revegetation;  procedures 
to  control  ilrainage  and  prevent  stream  pollution:  protec- 
tion of  human  life,  property,  wildlife,  and  vegetation;  and 
a  time  schedule  for  reclamation  operations.  The  thrust 
of  these  considerations  is  to  allow  for  exploration  and  min- 
ing of  valuable  minerals  while  pros  iding  for  the  sub- 
sequent beneficial  use  of  the  reclaimed  lands. 

Progress  under  these  two  enactments  is  explored  further 
in  Chapter  IV. 

Senate  Bill  7,  Extraordinar\'  Session  I,  modifies  the  state 
requirements  for  staking  and  maintaining  a  mineral  claim 
on  federal  lands.  These  amendments  ma>  lead  to  benefi- 
cial as  well  as  adverse  environmental  impacts.  Deletion 
of  the  requirement  that  a  150-cubic-foot  pit  be  sunk  In^fore 
a  mineral  discovery  can  be  |>erfected  will  prevent  need- 
less environmental  disturbance  and  save  operators  time 
and  money.  .\  provision  that  may  have  adverse  environ- 
mentid consequences  requires  annual  a-ssessment  work. 
Prior  to  the  enactment  of  this  measure,  an  operator  could 
apply  assessment  work  done  on  one  claim  to  all  contiguous 
claims.  Small  niiners  protested  that  this  made  it  tiH>  easy 
lor  large  operators  to  tie  up  tracts  of  land  without  de\  elop- 
ing their  mineral  |)otential .  .\ccordingl>  ,  the  current  provi- 
sion limits  application  of  assessment  work  done  on  one 
claim  to  only  10  contiguous  claims.  The  problem  with 
such  a  limitation  is  that  instead  of  helping  the  small  miner 
gain  access  to  developable  land  it  may  cause  unnecessar.' 
assessment  work  on  land  contiguous  to  a  major  operation 
merely  to  satisfy  stdte  requirements.  It  is  doubtful  that 
large  holders  of  mineral  claims  will  jx-nnit  them  to  hipse 
and  Ix"  taken  over  by  small  operators.  Since  the  effect 
sought  may  not  at  all  be  the  one  obtained,  this  measure 
deserves  further  consider.ition. 

Pesticides  and  Pest  Control 

Atti'i  tiiii'i  uuMu  ( (  ssliil  .ittt  iiipts  III  pi('\  lous  legislatures. 
.1  broad  .ict  for  control  of  pesticiiles  was  passed.  Senate 
Bill  126  vests  primar.-  uuthoritx'  for  administering  the  act 
with  the  Montana  Dei)artment  of  .\griculture.  It  provides 
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lor  annual  rc«i%U4ti<in  i>l  pfsticnlcN.  lucMisiiiK  of 
applli-ators  and  dralf  rs.  thf  lonn  of  (lis«ril)uJfd  prtKiucts, 
reKiilation  and  prohllntlon  of  tl>p  iisr  «d  pesticides, 
administrative  proi-fdiires.  and  judicial  review  ol  ajjency 
decisions.  The  department  has  Ir'KUII  to  implement  this 
pruKntm,  Inil  a  shortage  of  funds  and  lalM)nitor\'  facilities 
muv  keep  it  from  lieinu  as  comprehensive  as  desirable. 

Senate  Hill  25H  creates  a  temporan.'  iM)sitioii  in  the  Depart- 
ment of  Health  and  Envin)nmenfal  Sciences  to  conduct 
u  pilot  project  in  inos<iuitocontriil  in  tiie  Milk  River  X'ulley 
and  to  recoinineiul  a  comprehensive  mos(|uito  ahatement 
proKrum  for  the  state.  The  interdepartmental  advisory 
council  created  by  the  act  has  sent  guidelines  to  the 
Eiivimnmental  (.)uality  Council  and  the  Department  of 
Hitibways  for  use  in  various  projects  that  may  contribute 
to  Krowth  ol  mos(|uit«i  populations. 

Prevention  of  Environmental 
Abuse  —  General 

\  number  uliiicasurcs  deserve  mention  primarily  because 
they  are  efforts  to  prevent  land  abuse,  a  fonn  of  environ- 
mental ilenradation  increasinnlv'  at  issue.  Two  statutes 
deal  with  the  problem  of  litterinK.  Most  comprehensive 
of  these  is  HB  112.  L'nder  the  act,  anyone  who  litters, 
except  on  his  own  land,  is  Kuilty  of  a  misdemeanor  and 
is  punishable  by  a  fine  of  SIO  to  $500,  imprisonment, 
or  both,  or,  alternatively,  by  a  judge-directed  cleanup  of 
the  littered  area.  The  cleanup  provision  has  been  used 
in  only  one  case  in  the  last  year;  fining  or  sentencing 
has  been  used  in  nearly  .50  other  cases  brought  under 
the  act. 

The  second  anti-iittcr  act  is  SB  1.38,  under  which  a  person 
convicted  of  littering  while  hunting  forfeits  his  license 
and  camping  privileges  within  the  state  for  90  days.  Copies 
of  both  of  these  enactments  have  been  furnished  to  fish 
and  game  law  enforcement  personnel.  Both  represent 
some  progress  in  the  face  of  a  growing  and  seemingly 
unmanageable  problem. 

Two  measures  were  enacted  affecting  land  use  and 
development  powers  of  local  governments,  .\lthough  that 
body  of  law  remains  scattered  and  confusing,  the  measures 
are  encouraging.  Park  dedication  provisions  —  formerly 
requiring  the  dedication  of  one-ninth  of  any  city  or  town 
developnjent  over  20  acres  for  public  parks  and  pla>g- 
rounds  —  were  amended  by  SB  6.3.  The  act  removes  the 
20-acre  minimum  for  invoking  the  requirement  and  per- 
mits flexibility  in  dedications  made  by  small-unit  develop- 
ments. In  lieu  of  dedicating  one-ninth  of  a  development 
for  parks  and  playgrounds,  the  fair  market  value  of  land 
needed  to  meet  the  park  recpiirement  can  be  paid  to  the 
park  fund.  This  alternative  can  be  exercised  only  if  some 
good  cause  is  shown;  upon  such  showing  the  amount  of 
money  is  deposited  in  the  fund  to  assure  open  spaces 
in  the  future,  \fore  important,  the  amended  provision 
stipulates  that  local  authorities  must  approve  any  cit\'  or 
town  subdivision  and  in  doing  so  must  consider  public 
comfort,  welfare,  and  safety.  Through  adoption  of  sulxlivi- 
sion  regulations,  county  commissioners,  or  the  governing 
body  of  a  city  or  town,  are  required  to  provide  for  hannoni- 


ous  development,  o|H'n  spaces,  transportation,  water  con- 
servation, sanitation,  and  avoidance  of  |>opulation  conges- 
tion. This  im|xises  a  substantial  itlTinnative  duty  on  I(m  .iI 
goveniineiits,  i>ul  imjilementation  h;is  been  slovv' 

Significant  legislation  establishing  coiintywide  planning 
and  /oiling  |X)wers  was  enacted  in  HH  74.  This  measure 
should  have  a  healthy  impact  on  land  use  regulations  and 
patterns.  If  gives  countv'  coininissioiu-rs  the  ;iuth(iritv  to 
set  up  advisory  planning  Ixiards  and  alter  doing  sii  to  /one 
countywide.  Commissioners  can  re(|iiire  that  all  siilKlivi- 
sions  confonn  to  an  adopted  master  plan,  in  fonnulating 
and  applying  the  plan  they  are  recpiired  to  seek  the  adv  u  . 
of  the  planning  board. 

The  act  also  provides  emergency  interim  zoning  authority 
in  cases  where  environmental  quality  or  public  health, 
safety,  or  welfare  will  be  adversely  affected.  Two  counties 
—  Lewis  and  Clark  and  Missoula  —  are  considering  use 
ol  this  authoritv';  doing  so  requires  intenm  adoption  of 
a  master  plan  and  implementation  of  zoning  restrictions. 
Another  important  feature  of  the  enactment  is  the  explicit 
authority  for  cities  that  currently  have  master  plans  to 
extend  their  zoning  and  subdivision  powers  beyond  their 
corj^orate  boundaries  to  critical  fringe  areas.  To  date,  no 
city  has  used  these  extraterritorial  powers,  but  they  will 
no  doubt  become  more  acceptable  as  uncontrolled 
development  continues  to  affect  the  govemabilitv  of  cities 
and  the  quality  of  the  environment. 

.Mthoiigh  the  Department  of  Planning  and  Economic 
Development  does  not  have  explicit  authority  under  HB 
79,  it  assists  local  units  in  planning  and  implementation 
and  administers  available  federal  funds. 

Three  other  enactments  broaden  the  authority  of  local 
government  units.  .\11  should  have  beneficial  environmen- 
tal consequences.  Under  HB  .501,  cities  and  counties  can 
create  special  improvement  districts  to  convert  overhead 
electrical  and  communications  facilities  to  underground 
locations.  An  alternative  to  public  funding  of  conversion 
is  seen  in  a  recent  New  York  Public  Ser\ice  Commission 
recommendation  that  each  electric  and  telephone  com- 
pany be  required  to  earmark  two  percent  of  gross  revenues 
for  projects  to  place  overhead  lines  underground  (5).  The 
esthetic  potential  of  this  kind  of  activity  is  obvious. 

House  Bill  96  gives  counties  the  authority  (in  addition 
to  their  preexisting  authority  to  contract  indebtedness) 
tt)  issue  special  or  niral  improvement  district  bonds  for 
financing  flood  control  and  water  conservation  projects. 
House  Bill  1.35  amends  the  Refuse  Disposal  .\ct  of  1969 
to  pennit  cities  and  counties  to  create  defined  districts 
for  refuse  disposal.  Twelve  districts  have  lieen  fomied, 
involving  Cascade,  Deer  Lodge,  Flathead,  Callatin, 
Glacier,  L^ke,  Lewis  and  Clark,  Lincoln,  Mineral,  Park. 
Ravalli,  and  Sanders  Counties. 

Enabling  legislation  such  as  HB  79  and  the  three  enact- 
ments described  alxive  is,  of  course,  essentiallv'  jx-miis- 
sive  and  does  not  promise,  let  along  retiuire,  significant 
action.  Recent  defeat  by  Gallatin  County  voters  of  the 
countv  commissioners"  resolution  to  establish  a  countv 
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planning  hoard  is  a  sign  that  such  legislation  can  be  over- 
turned. It  can  also,  as  is  the  case  with  nt-arK  all  legislation, 
be  ignored.  This  being  true,  one  of  the  most  important 
environmental  activities  in  the  future  will  l)e  to  monitor 
and  assess  the  action  or  inaction  of  lix'al  governments. 

A  hill  to  regulate  outdoor  advertising  along  interstate  and 
federally  aided  primar>'  systems  was  passed  in  the  face 
of  a  federal  threat  to  delete  10  percent  of  the  federal 
funds  received  by  the  state  highway  department.  During 
the  1971  second  extraordinary  session,  the  legislature  was 
reminded  that  a  measure  passed  during  the  regular  session 
—  HB  169  —  did  not  ujeet  muiiinum  requirement  ol  the 
federal  Highway  Beautilication  Act  of  1965.  Accordingly. 
SB  1,  F.xtraordituiry  Session  II,  was  enacted  to  correct 
the  deficiency.  .Although  the  federal  act  specifically  per- 
mits states  to  go  beyond  the  federal  minimum,  this  was 
not  provided  by  the  legislature,  nor  is  it  contemplated 
by  the  highway  department. 

Under  the  state  act,  regulation  of  outdoor  advertising  is 
justified  in  order  to  promote  safety,  convenience,  and 
enjoyment  of  highway  travel,  to  protect  public  investment 
in  state  highwass,  and  ".  .  .  to  prescrNc  anil  enhance  the 
natural  scenic  beaut)  of  esthetic  features  of  the  highwa>  s 
and  ailjaceiit  areas  .  .  ."  The  act  specifies  that  signs  are 
permitted  in  unzoned  commercial  and  industrial  areas 
only  on  agreement  between  the  Montana  Highway  Com- 
mission and  the  Secretary  of  Transportation;  signs  in 
zoneil  commercial  and  industrial  areas  are  not  prohibited. 
Directional  or  ofllcial  markers  or  signs  that  advertise  sale 
or  activities  on  proi)erty  on  which  they  stand  are  also 
not  prohibited.  The  act  includes  specifications  for  size, 
constniction,  aiul  lighting  for  pemiitted  signs.  All  other 
signs  within  6fi()  feet  of  the  right-of-way  and  visible  from 
the  main  road  are  prohibited. 

The  long-drawn-outcompliance  with  the  federal  Highway 
Beautificatioii  .\cf  bore  fruit  in  late  .April  of  this  year  when 
the  Montana  Highway  Commission  adopted  regulations 
pursuant  to  SB  1.  These  regulations,  which  mostly  restate 
provisions  of  the  act,  should  speed  the  receipt  of  federal 
funds,  a  crucial  point,  since  SB  1  specifies  that  no  signs, 
except  unlawful  outiloor advertising,  can  be  remo\ed  until 
such  funds  are  available. 

An  early  application  of  the  act  was  to  a  series  of  signs 
iH'ing  erected  between  (iardincr  and  Livingston  in  .May, 
an  activity  that  led  to  complaints  b\'  various  citizens  and 
legislators  in  the  area.  Some  of  the  signs  are  apparently 
illegal  advertising  under  the  act.  but  the  highway  depart- 
ment is  imestigating  at  a  speed  too  deliberate  for  at  least 
two  legislators.  .\  recent  resurgence  of  vigilante  oiXTations 
in  the  state  is  an  indicator  of  citizen  imiwtience  with  the 
slow  implementation  of  the  measure. 

Miscellaneous  Environment- Related 
Statutes 

Tills  scitiiui  ili.scusses  several  measures  whose  implica- 
tions an-  not  usually  thought  to  In-  environmental.  Hojxf- 
fully  it  will  indicate  the  imi>ortance  of  identifying  environ- 
mental imp.icfs  th.if  ma\  result  from  such  statutes. 


Passage  of  SB  203  showed  concern  with  the  pollution- 
free  condition  of  the  working  ensironment.  The  Occupa- 
tional Health  Act  is  designed  to  protect  the  health,  safet>', 
comfort,  productivity,  and  well-fieing  of  workers  through 
a  statewide  program  of  occupational  disease  abatement. 
Regulations,  promulgated  and  adopted  after  hearing  by 
the  Board  of  Health  and  Environmental  Sciences,  estab- 
lish restrictions  on  exposure  to  air  contaminants,  noise, 
and  laserenergy.  Powers  ol  the  board  include  the  authorit>' 
to  conduct  research  and  to  develop  comprehensive  occu- 
pational health  plans.  Hesearch  to  date  includes:  an  occu- 
pational environment  study  at  the  .Anaconda  Company 
aluminum  plant  near  Columbia  Falls  covering  air  quality 
and  noise  levels,  studies  of  iiiercur>  vapor  and  concentra- 
tion in  dental  offices  and  lalwratories;  noise-level  studies 
in  auto  repair,  construction,  maintenance,  and  welding 
shops;  inspections  for  mine  safet>';  and  other  studies  in 
dry-cleaning  establishments,  plastic  plants,  etc.  In  some 
cases,  the  health  department  has  made  recommendations 
for  alleviation  of  problems. 

To  say  that  activity  in  the  revenue  field  may  have  an 
impact  on  environmental  quality  is  to  take  notice  of  a 
commonplace.  Two  taxes  dealt  with  b>  the  1971  legisla- 
ture involve  operations  that  have  direct  environmental 
implications.  Passage  of  the  electrical  energy  pnxlucers 
tax  was  made  permanent  at  a  rate  of  I.4.'J8  percent  of  gross 
production  market  value.  This  rate  was  assigned  in  the 
1969  session  and  apparently  was  decided  to  three  decimal 
places  on  considerations  of  needed  revenue  only;  that 
is,  the  amount  of  revenue  needed  to  balance  the  budget 
was  used  to  compute  the  tax  rate.  .At  present  this  is  the 
state's  only  direct  energy  tax  and  has  little  if  any  effect 
on  environmental  impacts  of  electrical  energy  operations. 

The  same  is  true  of  the  coal  strip  mine  tax,  which  was 
amended  by  HB  581.  Prior  to  the  enactment,  coal  was 
taxed  at  five  cents  per  ton  after  .50,000  tons.  The  rale  struc- 
ture now  varies  with  BTL'  rating:  from  five  cents  per  ton 
of  coal  rated  6,000  BTUs  or  less  to  10  cents  per  ton  above 
9,000  BTUs.  The  first  5,000  tons  are  exempted  by  a  curi- 
ous provision  that  seems  to  have  no  justification.  The 
intent  of  the  previous  50,000-ton  e.xemption  was  to  avoid 
saddling  small  operators  with  costs  of  administering  such 
a  ta.x.  However,  since  there  apparently  are  no  operations 
in  the  state  which  would  1r-  affected  b>  the  current  5,000- 
ton  exemption,  the  original  intent  seems  no  longer  to 
apply. 

M  first  glance.  HB  581  is  in  efTect  a  fairly  straightforward 
increase  in  the  strip  mine  tax.  But  under  the  1971  Strip 
Mined  Liind  Reclamation  .Act,  up  to  half  the  cost  of  recla- 
mation is  creilifed  to  a  producer's  liability  under  the  stnp 
mine  tiLX.  .As  noteil  previously,  the  credit  cannot  exceed 
one  cent  |5er  ton  of  coal .  Thnuigh  this  procedure  the  public 
treasun.'  provides  an  incentive  for  reclamation. 

■All  increase  in  the  strip  mine  or  the  electrical  energy  pro- 
ducer* tax  can  have,  as  a  rough  rule  of  thumb,  a  dampening 
effect  on  total  pnxluction,  reducing  the  tax,  or  enacting 
one  that  does  not  significantb-  aflect  protlucers'  |x>licy 
decisions,  can  encourage  pmtliiction.  subject  of  course 
to  other  market  and  nonmarket  considerations.  In  either 
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I'usr,  silii't-  IhiIIi  \trip  iiiiiiiiiK  and  ciifD^v  priKliatiiili  have 
ti  Mihttuiitial  iiiKi  iiiinif  diale  cnviroiiiiifiital  iiiipuct,  udjiisl- 
inrntt  ofla*  nitf  sJrut-Uirf  n  sliotild  Ik-  kivvu  environmental 
uiid  fconoinic-  unuly!ii!>.  This  would  Iw  e\en  niore  nec-es- 
sury  if  taxes  were  used  as  environmental  regulatory 
devices  in  uddititHi  to  or  instead  <il  tlieir  sole  tiirreiit  use, 
revenue  ruisinK. 

Senate  Hill  2H\  is  an  example  ofleKislation  that  may  have 
lieen  passed  without  siiflK-ient  considenitioii  ol  its  poten- 
tial eiiMroiimental  impact.  It  provides  tor  the  exehanut? 
uf  state  loal  leases  issued  helore  July,  1967.  Prior  to  that 
date  leases  were  KeneralU'  issued  lor  l()-year  ix-riods.  A 
1967  ainendment  [H-nnitteti  lutun-  leases  to  Ik*  issued  for 
20-year  periods.  The  1971  amendment  permits  leases 
issueil  iH'fore  July  1,  1967  to  be  exchauKfd  lor  leases  on 
the  same  lands  for  a  tenn  of  20  years  from  the  orixinal 
lease  date.  This  change  ailmittedly  does  not  yield  an 
immediate  environmental  impact;  however,  the  1971 
amendment  accomplished  a  10-year  extension  ol  the 
lifetime  of  leases  which  otlierw  isc  would  have  «-xpirc<l 
between  1971  and  1977. 

The  Comptroller  General  of  the  United  States,  in  a  recent 
report  to  the  Department  of  Interior  titled  Improvements 
Needed  in  the  Administration  of  Federal  Coal-Leasing 
Programs,  counselled  against  this  kind  of  extension, 
stressing  that  a  20-year  period  for  federal  leases  is  too 
long  without  review.  The  report  contained  a  recommenda- 
tion that  the  Secretar\'  of  Interior  study  the  desirability 
of  changing  the  law  to  pemiit  adjustment  of  royalty  rates 
and  other  lease  tenns,  such  as  restoration  of  lands,  more 
freiiuently  than  at  20-year  intervals  (4).  Perhaps  this 
should  also  be  the  case  in  Montana,  since  an  extension 
of  the  time  period  liefore  which  a  lease  is  reviewable 
could  preclude,  or  at  least  obstruct,  the  timely  incorpora- 
tion of  environmental  considerations.  This  is  especially 
crucial  in  regard  to  coal  development,  where  certain 
environmental  effects  will  probably  be  discerned  only 
as  development  proceeds.  In  the  case  of  leases  negotiated 
in  the  early  1960's,  it  is  clear  that  many  such  impacts 
were  not  fully  assessed.  Concern  about  the  potential 
ennvironmental  abuses  of  coal  mining  might  have  caused 
SB  281  and  its  1967counteri)art  to  receive  further  conside- 
ration before  passage.  All  such  bills  require  more  scrutiny 
and  assessment  of  potential  impacts  as  a  prerequisite  to 
enactment  if  a  consistent  body  of  environmental  law  is 
to  develop. 

Conclusion 

Nil  discussion  of  new  environmental  law  would  be  com- 
plete without  mention  of  HB  66.  The  Montana  Environ- 
mental Policy  Act  established  the  Environmental  (Quality 
Council  (EyC).  The  act  specifies  a  citizen's  right  to  a 
healthful  environment  and  a  responsibility  to  preserve 
and  enhance  that  environment.  State  agencies  are 
recjuired  to  take  certain  steps  to  insure  that  environmental 
quality  considerations  are  given  a  high  priority  in 
decision-making.  The  EyC  is  given  a  list  of  duties  to 
perfonn  in  overseeing  and  publicizing  activities  of  these 
agencies,  to  be  certain  that  all  relevant  infonnation  for 
the  perlonnance  of  this  function  is  available,  the  council 


IS  given  iucess  to  agency  records,  l>i>oks,  and  files.  Kiirtlui 
discussion  of  the  implementation  ol  the  act  is  in  Chapli  i 
IV. 

This  review  indicates  the  envin>iiineiital  concern  tliat  sur- 
faced in  the  1971  legislature.  Although  some  ver\'  inqxir- 
tant  measures  were  defeated,  including  measures  on  citi- 
zen access  to  the  judicial  process,  it  is  clear  that  legislative 
.iiid  administrative  ellorts  are  being  made  to  restore  and 
maintain  an  environment  of  high  (jiiality  and  that  the  state 
is  assuming  its  role  as  trustee  of  the  enviroiimeiit  for  suc- 
ceeding generations. 

L'iK'oming  legislatures  will  need  to  give  more  attention 
to  adequate  funding  for  environmental  (juality  programs. 
As  noted  above,  some  signiricant  funding  was  provided 
for  water  pollution  control  and  sewage  treatment  in  the 
Department  of  Health  and  Environmental  Sciences.  Other 
agencies  will  undoubtedly  retjiiire  similar  consideration 
if  they  are  to  translate  legislative  intent  into  effective  prac- 
tice. 

It  is  possible  to  stress  the  use  of  statutory  tools  in  maintain- 
ing and  improving  environmental  ({uality  to  the  point 
where  other  efforts  are  overshadowed.  Positive  legislation 
and  supervision  of  administrative  activity  are  obviously 
necessar>',  but  even  the  most  consistent  efforts  by  all 
branches  of  government  must  be  stimulated  by  the  con- 
tinuous action  of  public-minded  citizens.  .\  discussion  of 
these  activities  follows. 

References  —  Legislation 

L.egi$lators  who  introduced  the  bills  discussed  in  the  text  are  named  l>eIovfc' 
in  the  onler  in  which  they  signed  the  measures.  The  name  appearing 
first  after  each  bill  is  that  of  its  chief  sponsor.  Also  listed  are  title  and 
section  numbers  of  the  acts  in  the  Revised  Code*  of  Montana  (RCM  1947). 

Senate  Bills 

SB     22       Northey,  Klindt.  Carl.  Lynch.  Stephens,  Boylan,  Deschamps, 

Tumage,  Flynn.  and  Mitchell.  26-201. 
SB      45      Mitchell,     Northey.     Klindt,     Tumage,     McCowan,     Cotton. 

Bcrtsche.  Cilfeather,  and  Lxiwe.  26-1501  et  seq. 
SB     54       Lvnch.  Reardon,  and  Shea.  5.1-1012  el  se<). 
SB     6.3       Drake.  Sidenus.  Klindt,  Roscll.  McCallum.  Bollinger.  Hibbaid, 

.Northey.  and  Hazelbaker.  1 1-602  et  seq. 
SB     65       Lowe.  Northey.  CrolT.Vainio.  Stein.  Graham,  and  Moore.  26-908 

et  seq. 
SB     70       McCowan,  Rugg,  Mitchell.  Montz.  Mathers.  Diivi,  Bertsche. 

McCallum,  and  Rosell.  50-1018  ct  seq 
SB    126       Graham,  Sorensen,  Mitchell,  and  Hazelbaker.  27-213  et  seq. 
SB   138       Klindt,  Lowe,  Flynn,  and  Shea.  26-812  et  seq. 
SB    144       Northey,  Klindt,  Hazelbaker.  Mitchell,  and  Bertsche,  26-501 

et  seq. 
SB   178       McCallum.  Rugg.  Moure.  Rostad,  Rosell.  Sorensen.  McCowan, 

and  McOmbcr.  26-.301.5et  seq. 
SB  203       Sheehy.  Reardon.  Flynn.  and  Goudheait.  6<M206  et  seq. 
SB  230       HiilTemian.  26-201  et  seq. 

SB  247       Ncirtlu-y.  McCallum.  and  Deschamps.  26-303.5  el  seq. 
SB  258       CuiMlheart.  Bollinger.  Stephens,  and  Sheehy.  Tempor*r>'ei>act- 

meiit.  not  cotlified.  See  Chapter   186.  Session  I_i» »  of  1971. 
SB  281       Sheehy.  Mackav,  Brownfield.  and  Graham   81-502  el  seq. 
SB  282       Lynch.  James.  McOnilxr.  and  McDonald   89-702.  89-702.1  el 

se<i. 
SB  287       Klindt  Drake.  Lowe,  and  McOmber.  26-2012  et  seq. 
Extraofdinary   Session  I,  SB  7       Natural  Resoun:vs  Committee.  50-704 

el  seq. 
Eslraonlinary  Session  II,  SB    I        Reardon.  Brfteder.  Sinn.  Manning. 

Northey.  McCowan.  Moritz,  and  Graham  .32-4701  et  seq. 

House  Bills 

IIH     22      Yar<lley  and  WarTield.  94-3552  I.  94-3552  2  el  seq 
HB     66      Damiw,  Lucas.  Lundgren.  Mather.  Christiansen.  Faslsendrr. 
Ct»x.  Harrison.  Schoonos'er.  Kagg,  Nichols,  Ainswotth.  Jackion, 
Johnston.  Bradley.  Scott,  I'Imer,  HemsUd,C.  Smith,  and  Keller. 
69-6501  el  seij. 
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HB  79      Hobtlln^.  Fagg,&.«.NKhol>,  Bra(llrv.Farn^kui.dHall.ll-2702. 

11-.JW)1,  ll-TXlOlhrtjiiuh  11-1815.  11-W25,  11-1H30  2.  11-3W2 

throuKh  11-1H44.   1 11>Me  ihroush  11- VOX.  11-3851,  16-1101. 

16-4702.  16-1701.  16-4705.  16-4711  rt  leq 
HB     H5      Ainsworth.  D^rrow.  Bratllry.  Schoonovtr.  Swan,  BanUnoiivr. 

NUrhiit.  Nunnaii.  krllci.  Brnnrtt   Watt.  Ctin»tunMTii.  L'lriirj, 

Barth.  Lucis.  OI«m.  Haino.  Cainplxrll.  WonJrn,  Liiii<li;rvn. 

Kendall. T  U  Munihy.  FitziJarraUl.Tuwr.  Br.jwii.  PamUi.  John- 

^U»\.  C.  Smith.  S'ltliiiU.  Si-otl.  Fore»lrr,  PrrM.»I.  Eiuirlirircht. 

Sventfn.  Lanlhiim,  LiKkw<KKl./iinmer, and .\nder»on. 69-4801 

ft  »r<i. 
MB     t*6      Ulmer.  Parrnh.  Hobbini.  and  .\»liiom»on  89-.'J30l  et  «e<i. 
MB    1  12      Bradlry.  Pam»h.  Cok.  Fai{«.  Jatl(»on.  and  Ain.wuith,  94-3.XJ5 

et  ^c.| 
IIB    1  15      Krndall.Ciimlcnon,  Campbell,  and. \in»worth.  69-60 12  el  »rq. 
MB  21)      Katfit.  Bradley.  E.  Smith,  T   Munihy.  Prevoit.  Nonnan,  I'Imer, 

H<>bbin>.  Snortland.  Clennen,  Darrow,  Sihooiuivrr,  Tomc.  Ka>- 

Under.   Hall,  Forester,  Cot.  St-iitt,  Warfield,  Lund.  Yanlley. 

)i>hn%liiii.  McKittrick.WeedmK.  Zudy.Cunderton.andShelden. 

50-1201  el  se<|. 
HB  265      Darrow.  J.u.k>un,  WeedmK,  Bardanouve,  Campbell,  Con.  Kol>< 

bint,  Keller.  Andenon,  Warfield,  and  Atbjomton.  89-3501  et 

»rq. 
HB    116      Darrow,  Warfield.  Ainiwoith,  Bardanouve,  ]ohn»ton,  Ander- 

Min.  Haines.  Falkeustem.  Dye.  and  Jaiktun.  S0-13UI  el  >et| 
HB    147       Palnik.  Bennett.  Ainiworth.  NeUlead.  Worden.  Lanthom, 

Towe    ,ind  l.undliren    26- 11  28  el  %er| 


HI1  41J      Nuri.ib  ..iKi  Mtiuarrald.  94-35-268  et  WKJ. 

HB  438      Swanbeni.  Pamth.  Fagg.  Schoonoter.  .N'eUtead.  and  Yanlley. 

26- 104  el  «■<] 
HB  501       Fagg  70-601  el  wci 

HB  555      E    Sinilh  aiKl  Bunielt   26-813.  26-814  et  teq. 
HB  581      Clinsliansen.  (.'Imer.  Norman.  Werdinn,  Zody.  and  Eatt  S4- 

1 302  Ihrough  84- 1 304  el  m-(| 
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Citizen  Efforts 


Citizen  aitivities  are  an  essential  part  of  the  piiiMiit  nt 
a  hiRh-(iualit>'  environment.  In  Montana,  increasfd  public 
interest  in  decisions  afTectinn  environmental  (|iialit>  can 
be  seen  in  recent  hearings  on  state  air  quality  standards 
and  on  the  proposed  construction  of  a  publicly  funded 
spur  road  to  the  Big  Sky  Corporation  development.  The 
League  of  Women  Voters  and  other;  sponsored  seminars 
on  the  types  ami  levels  of  state  standards  to  infonn  and 
induce  public  discussion  on  an  .\naconda  (^ompany- 
.\merican  Smeltini;  and  Refininn  C^ompaiu  petition 
recincstini;  the  ri-peal  of  the  state  sulfur-oxide  emission 
standard  anil  the  reduction  of  ambient  standards  to  lederal 
levels.  Subseiiuent  hearings  held  by  the  Board  of  Health 
and  Environmental  Sciences  were  well  attended,  and  citi- 
zen testimonv  was  invaluable  to  the  board  in  its  decision 
(o  art'inn  the  hiuher  state  standards. 

I'lic  public  hearing  held  on  the  Big  Sk\-  spur  road  was 
also  well  attended  and  variously  descrilnnl  as  "healthy" 
to  "sometimes  raucous"  and  "unnily."  Private  citizens, 
repri-sentatives  ol  various  organizations,  and  state 
.igeiKies  (lOered  comments  on  the  need  tor  such  a  road 
ami  on  the  various  routing  alternatives  proposetl  by  the 
Department  of  Highways.  Citizen  action  continues  as  of 
this  writing  with  a  suit  filed  against  the  fedenil  Secretary 
of  Transportation  contending  that  public  tiinds  should  not 
Ih"  expended  on  the  pniject. 

Another  series  of  hearings  at  whiih  the  public  had  con- 
sidenible  \()ice  concenieil  ,i  bill,  introduced  by  Senator 
Ia-v  Metcalf,  which  would  establish  the  Missouri  Breaks 
Scenic  Recreation  Hisi'r.  fherebs  preventing  the  river's 
l.isf  Iree-llowing  stretch  Ix'tween  Fort  Benton  and  Robin- 
son Bridge  frihn  iH'coming  a  reservoir. 

These  an*  among  the  signs  that  the  public  hearing  —  a 
place  where  a  vigomiis  citizenry  can  help  formulate  and 
review  govennnent  decisions  and  alternatives  —  will  Ix" 
a  fixed  teatiire  in  the  discussion  of  envinmmental  matten>. 


Ot  particular  interest  to  citizens  in  the  future  will  Ik-  new 
constitutional  provisions  as  well  as  e.xisting  statutes  con- 
ceniing  citizen  participation  in  governmental  proc-edures. 
Two  provisions  of  the  new  constitution  stipulate 
guaranteed  rights:  The  first  states  that 

No  person  shall  be  deprived  of  the  right  to 
examine  documents  or  to  observe  the  delibe- 
rations of  all  public  bodies  or  agencies  of  slate 
govenimenf  and  its  subdivisions,  except  in 
cases  in  which  the  demand  of  individual  pri- 
vacy clearly  exceeds  the  merits  of  public  dis- 
closure (Article  II,  Section  9). 
The  second,  more  of  a  constitutional  sennon,  announces 
that 

The  public  has  the  right  to  expect  goveminen- 
tal  agencies  to  afFord  such  reasonable  oppor- 
tunity for  citizen  participation  in  the  operation 
of  the  agencies  prior  to  the  final  decision  as 
mav  be  proyided  bs    lav*    (Article  II.  Section 
8).' 
The  document  also  stipulates  that  all  sessions  of  the  legis- 
lature, including  committee  of  the  whole,  committee 
meetings,  and  hearings  shall  lie  o|Hmi  to  the  piililic  (.Article 
\',  Section  10  (3)  )  and  that 

Every  vote  of  each  member  of  the  legislature 
on  each  substantive  (|uestioii  in  the  legisla- 
ture, in  any  committee,  or  in  committee  of  the 
whole  shall  be  recorded  and  made  public.  On 
final  passage,  the  vote  shall  be  taken  bv  aves 
and  noes  and  the  names  entered  on  the  journal 
(Article  \',  Section  II  (2)  ). 

.\ll  the  above  provisions  are  valuable  in  the  notice  the\ 
serve  on  the  legislature  and  executive  agencies  tliaf  ptiblic 
afTairs  must  lie  conducted  in  public,  in  addition,  the>  pnv 
vide  room  for  the  judicial  branch  to  develop  grounded 
case  law  on  citizen  at-cess  and  participation.  Public- 
minded  citizens  will  want  to  he  sure  that  legislative  action 
on  these  provisions  fulfills  their  |«)tential. 
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St?\rral  Nfoiitaiia  italiiU-s  iiK<inH)rat«-  Npt-cilit-  iJiihlic  lit-ar- 
inK  pr»K.«'iliirrN.  Tin-  .\»liniiiistrati\e  PriM-filiires  Act  pr<>- 
vidf »  (oT  tlifin  atU-r  rt-asoiialiU-  iiotict-  in  coiitestrd  cases. 
Other  statulfs  —  lor  enaiiiple  tUv  Clean  Air  and  Water 
Polliitiiin  Qintriil  Acts  —  require  public  hearings  prior 
to  proinul|{atinK.  amending,  or  repealinK  renulutions. 
Analysis  of  these  statutes,  and  any  applicable  administra- 
tive regulations,  will  not  onl\  inlonii  prospective  partici- 
p,iiits  hut  should  leail  to  suUKestioiis  tor  iinpro\eiiieiit. 
As  increased  citi/eii  piirliiipatioii  prineeds,  the  statutes 
defiiiini;  its  exercise  will  .iliimst  certainly  need  chauRe 
ill  their  substantive  and  procedural  aspects. 

The  following  list  of  citizen  Kroup^  ii'"l  their  en  viromiieii- 
tul  ai-tivities  is  not  coinprtdlensive;  Envinuiiiiental  Oiial- 
ity  C'ouncil  files  on  these  groups  are  incomplete  and  dil- 
ficult  to  keep  current.  Aii>'  omissions  are  regretted,  anil 
perhaps  a  more  thorough  overview  can  be  accomplished 
at  a  later  date.  The  point  of  the  present  exploration  is 
to  indicate  the  potential  for  citizen  involvement  as 
reflec-ted  in  the  activities  of  groups  that  provided  infonna- 
tion  for  this  review. 

The  Montana  WiWlife  Federation  (MWF),  an  affiliate  of 
the  National  W'ildlile  Federation,  is  the  oldest  and  largest 
envinnuneiital  group  in  the  state.  Founded  in  1936,  the 
group  has  51  affiliate  chapters  and  somevs'here  in  the 
neighl>orhood  of  IO,(KH)  members.  Each  afTiliate  is  rep- 
resented in  votes  on  policy  matters.  A  board  of  directors 
meets  four  times  a  year  in  addition  to  the  annual  conven- 
tion where  resolutions  on  important  environmental  ques- 
tions are  passed.  This  year's  convention  vs'as  sponsored 
by  the  Gallatin  Sportsmen,  an  afTiliate  chosen  as  one  of 
the  16  outstanding  chapters  of  the  National  Wildlife  Fede- 
ration. 

MWF  puts  out  an  eight-page  monthly  newspaper,  Mon- 
tana Environmentalist ,  which  covers  the  main  environ- 
mental issues  in  the  state.  The  group  is  represented  at 
nearly  every  hearing  on  environmental  matters  and  main- 
tains a  full-time  lobbyist  during  legislative  sessions.  Bulle- 
tins on  the  progress  of  environmental  legislation  keep 
members  inlomied  and  enable  them  to  appear  and  support 
various  measures.  .MWF  was  instrumental  in  the  passage 
of  the  1965  Stream  Preservation  Act  and  has  taken  a  posi- 
tion urging  that  the  enactment  be  made  applicable  to 
private  parties  as  well  as  state  agencies  —  a  position  sup- 
ported by  the  Environmental  (Quality  Council  (see  recom- 
mendations. Chapter  V). 

The  continually  revised  MWF  statements  of  policy  show 
a  commitment  to  issues  beyond  fish  and  wildlife.  The 
statements  on  land  and  water  policy,  supplemented  b>' 
resolutions,  are  notable  in  this  respect,  urging  considera- 
tion of  the  intrinsic  values  of  natural  amenities.  Recent 
resolutions  support  the  Scotchman  Peak  wilderness  desig- 
nation, the  executive  order  on  predator  control,  more 
funds  for  silviculture,  and  a  reduction  of  nonessential 
energy'  consumption.  Perhaps  more  than  any  other  group, 
MWF  performs  the  necessar>'  coordinating  function  for 
the  diverse  envirimmental  groups  of  the  state. 

The  [yeagiie  of  Women  Voters  is  a  broad  interest  gn)up 
that  works  on  a  number  of  political  issues  at  the  national. 


state,  and  local  levels.  In  the  environmental  urea  the 
league,  apart  from  its  previously  mentioned  seminar  on 
state  air  (|uality  standartis,  recently  held  a  seminar  on 
land  and  water  use.  The  latter  was  an  action-oriented  dis- 
cussion of  land  use  problems  and  potential  controls. 

The  Aineru.in  .\ss(Kiation  of  University  Women  is  also 
becoming  increasingly  active  in  environmental  iii.itters 
The  group  siii3|)orted  the  abortion  bill  ol  the  1971  legisla- 
tive session  and  works  lor  increase<l  fainils  planning  ser- 
vices. Future  activities  will  concentrate  on  environment- 
related  public  hearings,  stronger  reclamation  laws,  and 
recvding  and  s(»lid  waste  problems. 

The  .Montana  C'onservation  Council  is  a  2.'i-year-old  group 
that  has  maintained  a  nimpartisan  stance  to  enable  it  to 
serve  as  an  environmental  forum.  It  has  a  lobbyist  in 
Helena  during  the  legislative  sessions,  was  a  catalyst 
for  early  legislation  concerning  environmental  education 
and  conservancy  districts,  and  has  drafted  a  book  on  con- 
servation education  that  is  distributed  by  the  office  of 
the  Superintendent  of  Public  Instruction.  The  council 
hopes  to  continue  as  essentially  a  neutral  ground  for  dis- 
cussion of  resource  problems. 

The  Environmental  Communications  Council  is  a 
recently  incorporated  education  group  centered  in  Bil- 
lings. Its  main  activity,  at  public  meetings,  on  "show-me" 
tours,  and  through  its  publication,  Ecolon,  is  to  generate 
crosscurrents  of  infonnation  between  groups  with  diver- 
gent attitudes  on  environmental  matters.  The  council 
appears  to  have  a  good  chance  for  continuitv-  with  a 
diverse  membership  that  includes  the  Montana  Power 
Company,  Humble  Oil,  Kiwanis.  Forest  Service,  Ameri- 
can Association  of  University  Women,  and  Bull  Mountain 
Landowners  Association.  Public  meetings  on  air  (pialitv 
standards  and  energy  resources  have  been  well  attended. 
By  avoiding  an  advocate  role,  the  council,  like  the  Mon- 
tana Conservation  Council,  hopes  to  serve  primarily  as 
an  avenue  for  dialogue. 

The  Montana  Wilderness  Association  (MWA)  is  an  active 
group  that  in  recent  years  has  expanded  its  emphasis  from 
promotion  of  wilderness  to  a  wide  spectrum  of  environ- 
mental issues.  MWA  representatives  have  testified  at 
nearly  ever>'  legislative  or  agency  hearing  on  air  and  water 
quality,  land  use  planning,  mining  reclamation,  wildlife 
conservation,  etc.,  in  addition  to  wilderness  matters.  A 
special  project  of  the  group  has  lx"en  the  now  completed 
process  of  wilderness  designation  for  the  Lincoln  Back 
Countrv'  and  Scapegoat  Mountain  area.  In  achieving  this 
goal,  the  group  recently  opposed  a  Forest  Service  effort 
to  delete  12,000  acres  near  Benchmark  from  the  wilder- 
ness boundaries.  It  argued  at  a  public  hearing  in  Great 
Falls  that  the  root  of  the  problem  would  l)e  ignored  if 
boundaries  were  pushed  back  in  the  face  of  recreational 
pressure  instead  of  reducing  the  pressure  itself,  .\bout 
half  of  the  acreage  was  reinstated.  The  MNN'A  has  vigor- 
ouslv'  supportetl  candidate  studv-  areas  in  national  forests. 
It  strongly  endorsed  the  general  thrust  ol  the  Yellowstone 
Master  Plan,  which  designates  sizeable  sections  of  the 
park  as  wilderness,  but  opix)sed  the  concept  of  enclaves 
and  buffer  strips  whereby  qualified  wilderness  land 
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would  be  left  outside  the  designations.  Public  action  by 
MWA  members  has  included  personal  contact  with  mem- 
bers of  Congress,  news  releases,  radio  interviews,  and 
lectures  on  niany  environmental  issues.  Testimony  was 
ofiered  in  support  of  a  public  trust  proMsion  in  the  new 
state  constitution. 

An  important  special  activity  of  the  .MVV.A  is  the  wilderness 
walks  program  conducted  each  summer.  The  program 
includes  one-  to  se^■en-day  hikes  into  the  Montana  back- 
countr>',  float  trips  on  the  Missouri  River,  and  other  excur- 
sions. The  wilderness  walks  are  without  charge,  are  led 
by  .V1VV'.\  members,  and  have  attracted  hundreds  of  people 
from  throughout  the  nation. 

The  MWA  has  also  met  w  ith  the  Bull  Mountain  Landow- 
ners AsscK-iation  and  Sarpy  Creek  residents  in  efforts  that 
ledtothefonnationofthe  Northern  Plains  Resource  Coun- 
cil. This  latter  organization  is  concerned  about  the  critical 
question  of  whether  Montana  coal  shouki  be  strip  mined. 
It  was  fonned  in  response  to  the  North  Central  Power 
Study  —  a  series  of  plans  for  coal  and  energy  development 
that  evidence  little  (jr  no  c<jncem  abt)ut  environmental 
quality.  The  council  supports  Congressman  Hechler's  bill, 
cosponsored  by  H4  memlx-rs  of  the  House  of  Representa- 
tives, to  ban  strip  mining. 

Sierra  (^lub  groups  in  Montana  have  been  active  in  a 
nui^iber  of  environmental  concerns.  Their  activities 
include  review  of  federal  and  state  projects,  testimony 
at  hearings,  and  correspondence  with  government  offi- 
cials. The  Upper  Missouri  group  (Helena)  has  sponsored 
meetings  on  management  of  the  Elkhorn  and  Big  Belt 
regions  of  the  Helena  National  Forest.  It  testified  in  sup- 
port of  Metcalfs  Missouri  Breaks  legislation,  the  state 
sulfur-o.vides  emission  standard,  and  a  moratorium  on  the 
hunting  of  grizzly  bear  until  studies  are  completed.  It 
has  reviewed  and  commented  upon  proposed  timber  sales 
in  the  Helena  National  Forest;  wilderness  candidate  areas 
in  the  Bifterroot,  Beaverhead,  Lewis  and  Clark,  Deer 
Lodge,  and  Helena  National  Forests;  wilderness  manage- 
ment of  the  Bob  Marshall;  and  proposed  wilderness  desig- 
nations in  Yellowstone,  Teton,  and  Glacier  National  Parks. 
The  group  ,ilso  supported  closure  of  certain  motoaycle 
trails  in  the  Lewis  ami  C'lark  forest  and  urged  prohibition 
of  motorboats  on  stretches  of  the  Yellowstone  and  Mis- 
souri Rivers.  It  has  opposed  Forest  Service  land  exchanges 
afTecting  the  Big  Sky  development,  weather  modification 
activities  in  the  Bob  Marshall,  and  the  chemical  thnist 
of  predator  control  iirograms. 

Sierra  Club  groups  in  Bozeman  and  Missoula  have  been 
similarly  active.  The  latter  has  put  special  emphasis  on 
timber  matters,  notably  management  of  RtK-k  C-reek.  In 
genenil,  the  daily  involvement  of  Sierra  ("lub  members 
typifies  the  crucial  environmeiit;il  svork  that  can  Ik-  done 
behind  the  headlines. 

">. 
Several  Kx-al  organizations  are  ofishmits  of  the  national 
Audubon  Stx-iety.  One,  the  Sacajawea  group,  has  s\.\\> 
ported  the  federal  ban  on  certain  pesticiiles  for  predator 
contnii,  establishment  of  the  .Snake  River  Birds  ot  Prey 
.\rea  south  ol  Boise,  wilderness  designation  ol  the 


Absaroka  and  Beartooth  Primitive  .\reas,  and  new  state 
legislation  on  falconry.  The  group  has  conducted  an 
educational  program  of  environmental  movies  shown  to 
nearly  4.000  school  children  and,  with  high  school  student 
involvement,  has  banded  29,000  gulls  in  the  Freezeout 
Lake  area  near  Great  Falls.  It  also  conducts  field  trips 
with  Montana  State  University  summer  students. 

The  Kalispell  Rotar\  and  Chamber  of  Commerce,  in  t^^'o 
separate  projects,  have  set  good  examples  for  community 
cleanup.  Rotary  formed  a  limited-partnership  land 
improvement  company  and  purchased  10-and-a-half  acres 
of  land  covered  with  junked  vehicles  and  debris.  It 
cleared,  leveled,  and  seeded  the  land,  and  plans  to  sell 
the  property  with  restrictive  covenants  attached  to  prevent 
future  degradation.  Pr<Keeds  from  the  land  sales  will  be 
invested  in  new  projects  and  the  initial  investment  will 
be  u.sed  as  a  revolving  environmental  fund. 

The  Kalispell  Chamber  of  Commerce  successfully 
involved  citizens  in  a  sizeable  junked-auto  cleanup.  After 
a  series  of  public  slide  shows  depicting  lx)th  the  lieauty 
and  the  junk  of  the  Flathead  \'alle> ,  the  chan^ber  ran  a 
series  ofnewspaper  ads  complete  with  a  coupon  authonza- 
tion  to  pick  up  a  junked  auto.  With  volunteer  help  and 
equipment,  nearly  2,000  cars  were  collected,  a  Spokane 
firm  brought  a  car  flattener  which  put  the  vehicles  in 
reprocessing  shape  at  the  rate  of  50  to  75  per  day;  and 
the  cars  were  placed  on  natl>eds  and  hauled  out  of  state 
for  scrap.  An  interesting  adjunct  to  the  project  was  that 
a  number  of  old  farm  implements,  appliances,  and  metal 
tanks  and  containers  were  also  collected.  The  flattener 
was  used  in  a  numl)er  of  other  towns  and  apparently  is 
available  for  future  collections  of  at  least  50  junked  autos. 
The  Kalispell  project  now  depends  on  owners  assuming 
the  responsibilit>'  for  transporting  car  bodies  to  the  city's 
sanitarv'  landfill,  where  they  are  crushed  periodically  for 
repnK-essing. 

Another  car  Ixjdy  o[)eration  is  being  conducted  by  Weis- 
sman  and  Sons  of  Great  Falls  in  conjunction  with  service 
groups  along  the  High  Line.  .\s  reported,  several  hundred 
thousand  cars  have  l>een  flattened  and  sent  off  for  repro- 
cessing during  the  past  few  years.  The  project  is  encoun- 
tering some  difficulties,  such  as  long-haul  freight  rates 
and  finding  an  acteptable  way  to  clean  the  car  lK)dies 
of  rubber.ind  fabric.  Health  department  regulations  do  not 
permit  burning  the  vehicles.  .\n  environmental  and 
economical  resolution  of  these  problems  inav  1k'  essential 
if  the  operation  is  to  continue.  This  project  is  indicative 
of  the  appniaching  situation  in  which  scrap  metal  repro- 
cessing will  become  a  necessar\'  environmental  practice. 

.\f^er  the  Clean  \\r  .Act  of  1967  had  been  in  effect  for 
about  .1  V  ear.  a  small  group  of  women  in  Missoula 
organized  with  the  intent  of  pnKlding  its  implementation. 
The  group.  Gals  .\gainst  Smog  and  Pollution  (G.\SP), 
directed  its  efforts  to  alleviating  the  air  ({ualitv  problem 
in  the  Missoula  \'alley  from  trash  burning,  tepee  burners, 
and  the  H<H-mer- Waldorf  pulp  mill.  Pressure  was  put  on 
all  contributors  to  the  IcK'al  pn>blcm  to  reduce  effluents. 
G.\SP  was  n-six»nsible  for  obtaining  sufficient  signatures 
for  the  establishment  of  a  local  air  pollution  control  Ixtard 


uiidrr  tl»r  1967  Clt-aii  Air  AcJ.  It  hus  supixtrted  iht?  stule"s 
hi%«  diul  »ub»rijiit-nt  «rmiN»ion  stundarcls.  Current 
iR-tiMtlrs  iiKliiiir  If  s(if>  lun  .It  ull  dir  <|(iulity  heuriiiKs  aiul 
niuiiiti>riii»;  llu-  Htwnif r-WuUiorJ  pollution  citntrol  proK- 
nini. 

Thf  Miintan.i  St.itt-  Council  ol"  Trout  Unlimited  (TU)  is 
an  atVlliate  ol  the  IS.OOO-nifHilH-r  national  jjroup.  The  statr 
has  fijjht  thapters  with  approxiniatciv  650  incinlKTs.  Tlu- 
main  Roal  of  Tl'  is  to  presorxe  the  cold  water  fisheries 
of  North  Amertia.  This  is  an  especially  iin|Hirtant  function 
in  Montana,  which  contains  nearly  40  percent  ol  the 
nation's  trout  streams.  The  xroup,  respondiiifj;  to  the 
environmental  fact  that  all  pieces  of  the  uni\erse  are 
hooked  tokjether,  isconcemetl  w  ith  more  than  fish.  Dunii); 
the  list  legislature,  Tl'  supix)rted  10  measures,  including 
the  prohihition  of  junkeil  car  hmlies  in  streams,  the  statut- 
ory rvco>n>ition  of  recreational  waterways,  and  the  desig- 
nation of  recreation  as  a  l>eneficial  use  of  water.  Work 
is  also  being  done  on  the  potentially  exorbitant  water 
claims  of  energy  development  and  the  watershed  effects 
of cleaa-utting.  TU  also  lobbied  the  constitutional  conven- 
tion for  strong  environmental  provisions. 

The  National  Forest  Preserxation  Group  (NFPG)  is  u 
recently  fonned  nonprofit  corjxjration  that  favors  the  con- 
tinued public  ownership  of  public  lands.  The  group's  six-- 
cial  concern  is  that  the  public  land  base  and  its  diversity 
remain  intact.  According!) ,  NFPC  first  opposed  and  later 
took  court  action  against  two  land  exchanges  between  the 
Gallatin  National  Forest  and  Burlington  Northern  Rail- 
road involving  land  near  the  Spanish  Peaks  Primitive 
Area.  The  land  received  by  the  railroad  will  become  part 
of  the  Big  Sky  second-home  and  recreational  develop- 
ment. NFPG  contends  that  the  exchanges  were  unfair  to 
the  public  on  two  counts:  that  the  lands  traded  away  were 
more  valuable  in  monetary  terms  and  that  the  lands 
received  were  already  open  to  public  use  and  unsuitable 
for  development.  A  separate  legal  action,  noted  earlier, 
is  challenging  the  use  of  public  funds  in  the  construction 
of  a  primarv'  road  into  the  Big  Sky  development.  In  addi- 
tion, the  group  advocates  return  of  railroad  grant  lands 
to  public  ownership  on  the  theory  that  the  grants  have 
outlived  their  purpose  and  that  private  ownership  ham- 
pers effective  management  of  these  lands  for  public 
benefit. 

A  well-known  national  group  working  for  a  stable  popula- 
tion size  has  a  Bozeman  chapter.  Zero  Population  Growth 
is  primarily  an  educational  undertaking  to  create  aware- 
ness of  the  worldwide  population  problem.  This  is  some- 
times difficult  in  a  sparsely  populated  state  where  the 
pressures  are  not  yet  directly  felt;  however,  such  aware- 
ness if  viewed  as  being  most  needed  in  areas  just  such 
as  this  because  of  the  high  standard  of  consumption  charac- 
teristic even  of  Montana  and  the  higher  potential  for 
destruction  of  remaining  environmental  amenities.  The 
group,  which  cooperates  with  family  planning  services, 
has  Ixxjths  at  various  fairs,  distributes  literature,  schedules 
speakers,  and  conducts  panels  in  an  attempt  to  increase 
the  (|uality  of  discussion  on  a  sane  population  policy. 

Anf»ther  group  concerned  about  the  pressures  of  popula- 
tion grov%'th  has  set  up  the  Gallatin  County  Family  Plan- 


ning Service. Thiseffortv^'as  initiated  by  concerned  citi/<i 
and  is  now  headed  by  an  lH-meml>er  local  Utard.  Fiuui- 
from  the  tederal  Department  of  Health,  Education,  and 
Wellare  have  been  iisetl  to  employ  a  director  and  a  family 
planning  ex|X-rt.  Cimiiselling  is  available  to  |>ersoii->  'i 
I  iiilillKMniig  age  on  a  variety  of  reproductive  health  |>t'  ' 
Icms.  .After  consultation  with  a  physician,  contraceptucs 
i.iii  Ik-  oblaiiu-d  svithoiit  cost.  The  service  is  funded  to 
handle  approximatelv  250  persons  this  year,  an  allotment 
that  may  be  doubled  in  res|X)nse  to  steadily  increasing 
interest.  One  of  the  critical  features  of  the  program  is 
the  availability  of  dcK-tors  who  are  willing  t(j  participate, 
either  Noliintarily  or  on  a  fee  basis.  .\s  the  program  reaches 
more  people,  more  involvement  from  the  meciical  profes- 
sion will  be  necessary. 

The  Montana  League  of  Conserx'ation  Voters  was  fonned 
in  early  1971  to  monitor  and  support  candidates  and  public 
officials  considered  to  be  Iriends  ol  the  environment. 
Since  that  time,  the  group  completed  a  voting-record 
analysis  on  the  members  of  the  1971  legislature.  Bills 
thought  to  l)e  key  envimnmental  indicators  —  mine  recla- 
mation, citizen  suits,  etc.  —  were  selected.  Legislators 
were  then  rated  on  the  environmental  soundness  of  their 
voting  records.  The  weakness  of  this  kind  of  analv  sis  is 
the  spotty  nature  of  recorded  votes.  Future  monitoring 
will  be  more  consistent  and  may  include  notes  on  floor 
debates  and  committee  delilierations  not  recorded  in  the 
legislative  journals.  The  league  circulated  an  analysis  of 
the  special-interest  connections  of  meml)ers  of  the  Con- 
stitutional Convention  Prepartory  Commission.  It  also 
queried  all  candidates  for  the  constitutional  convention 
and  found  a  surprising  number  who  believed  that  the 
d<K-ument  should  contain  environmental  provisions.  Can- 
didates for  the  convention  and  for  the  recent  1972  primary 
election  were  endorsed  on  the  basis  of  their  responses. 
The  league  lobbied  during  the  convention.  .More  ques- 
tionnaires are  being  prepared  for  the  upcoming  general 
election  endorsements. 

The  Bull  .Mountain  Landowners  .Association,  mentioned 
previously  as  a  founder  of  the  Northern  Plains  Resource 
Council,  is  an  example  of  a  local  group  with  the  potential 
of  growing  into  a  statewide  lobby  against  strip  mining. 
The  group  was  formed  when  ranch  owners  Ix-came  con- 
cerned about  strip-mining  plans  in  the  Bull  .Mountains. 
Convinced  that  local  topography,  the  location  of  coal 
seams,  and  overburden  problems  made  adequate  reclama- 
tion impossible,  it  suggested  a  moratorium  on  strip  mining 
in  the  area.  This  has  been  followed  by  an  extensive  letter- 
writing  campaign,  newspaper  coverage,  public  meetings, 
seminars,  and  field  trips  to  view  sites  that  have  been  or 
may  he  affected.  The  group  initiated  court  action  against 
the  reclamation  plan  for  the  Steffans  test  pit,  contending 
that  the  Consolidation  Coal  operation  did  not  include  the 
best  reclamation  available.  It  hjs  also  joined  a  number 
of  other  environmentalK  concerned  organi/.ations,  as 
notetl.  and  has  received  assistiince  firom  various  state  and 
national  groups  with  mutual  concerns. 

An  innovative  environmental  program  is  the  Falls  Creek 
project  near  Condon.  Initiated  to  stimulate  environmental 
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awareness,  self-discovery,  and  human  community,  it  has 
grown  into  a  diverse  experiment  in  environmental  educa- 
tion. Programs  in  the  last  year  included  environmental 
education  workshops  for  Klalispell,  Salmon  Prairie,  and 
Darby  public  schools;  a  summer  environmental  awareness 
program;  fact-finding  missions  to  the  Butte  mines. 
Anaconda's  Stillwater  mine  site,  the  Big  Sky  development, 
and  the  Beartooth  Primitive  Area;  a  wilderness  study  of 
the  Great  Bum  area  on  the  Idaho-Montana  border;  and 
wilderness  treks  in  the  Bob  Marshall.  These  programs 
involved  people  from  elementary  school  past  college  age 
and  from  all  parts  of  the  country. 

Some  difficults'  has  l>een  experienced  in  one  of  the  most 
compelling  parts  of  the  exf>eriment,  the  development  of 
an  environmentalK  sound  life  style.  In  the  pursuit  of  this 
and  other  goals,  the  Falls  Creek  program  is  attracting  sym- 
pathetic attention  as  awareness  grows  that  the  critical 
environmental  questions  of  the  day  require  a  personal 
as  well  as  a  public  commitment. 

As  noted  by  Dr.  Charles  C.  Bradley  in  a  recent  letter 

to  the  NN'all  Street  Jounial, 

It  is  important  to  remember  that  our  environ- 
mental problems  are  not  some  sin  committed 


by  the  environment.  Nor  were  the  problems 
invented  by  environmentalists.  Environmen- 
talists are  just  a  group  of  fallible  individuals 
who  are  rightly  worried  about  what's  coming. 
That  this  t-i)vironmental  response  to  "vs  hat's  coming" 
derives  much  of  its  strength  from  iiongosemmental 
sources  is  no  secret.  It  is  true  that  environmentalists  such 
as  Theodore  Roosevelt,  Bob  Marshall,  Olaus  Murie,  and 
Rachel  Carson  were  in  governmental  capacities  when 
some  of  their  best  work  was  done,  but  individuals  before 
and  since  —  Henr>-  Thoreau.  John  Muir,  Paul  Ehrlich, 
David  Brower,  among  many  others  —  are  examples  of 
the  extent  to  which  persons  outside  government  can  influ- 
ence environmental  sensibilit>'  and  government  action. 
A  host  of  national  groups  —  the  Wilderness  Sotietv',  Sierra 
Club,  Friends  of  the  Earth,  Environmental  Defense  Fund, 
Environmental  .Action,  and  many  more  —  make  daily  con- 
tributions to  the  qualits-  of  discussion  and  to  necessary 
action  on  environmental  matters.  The  continuing  task  in 
Montana  is  to  upgrade  the  qualit>'  of  environmental  deci- 
sions with  the  healthy,  if  sometimes  disturbing,  input 
which  only  those  outside  government  can  offer.  Cosem- 
ment  agencies  have  proven  that  they  will  not  and  cannot 
do  the  job  alone. 


Industry  Efforts 

Environmental  Protection  Activities 
Of  the  Agricultural  Industry 
in  Montana 

Contributed  by 


Cooperative  Extension  Ser\'ice 

Agriculture  is  Montana's  leading  indiistrv'  and  has  a  signi- 
Ticant  influence  on  the  environment  of  the  state.  The 
agricultural  sector  is  engaged  in  various  activities  to  pro- 
vide environmental  safeguards,  including  programs  of 
long  tenure,  others  that  are  being  modified  and  expanded 
[     to  meet  the  urgency  of  the  situation,  and  some  new  efforts. 

Federal  Programs 

M.iii\  '>\  \\"\\i.it\.i\  .luncultural  activities  are  assisted 
I      (inancialK   through  the  Rural  Environmental  .\ssistance 
I      Program  (RE.\P),  successor  to  the  .Agricultural  Conserva- 
]      tion  Program  (.\CP).  RE.\P  is  administered  by  the  .\gricul- 
I      tural  Stabiliziition  and  Consersation  Service  (.\SCS)  of 
I      the  U.  S.  Department  of  Agriculture  (USDA).  It  is 
I      authorized  by  the  Soil  Conservation  and  Domestic  .Allot- 
ment .Act.  with  funds  appropriated  annually  by  Congress. 
The  RE.AP  program  has  focused  largely  on  average  or 
small  famiK  farms. 

The  RE.AP  program  is  the  primarv  means  by  which  the 
federal  government  shares  with  farmers  and  ranchers  the 
cost  of  carrsing  out  appn>ved  soil,  wafer.  wiMKlland.  wild- 
life conservatioifr  .uul  pollution  abatement  practices  on 
the  land.  The  pnigram's  objectives  are  twcvfold;  to  help 
maintain  the  prixluctive  capiicity  of  .American  agriculture 
and  to  help  assure  the  nation's  growing  p<ipulation  an 
adequate  supply  of  clean  water,  clean  air.  natural  beauts', 
and  outdoor  recreation  opportunities. 


The  RE.AP  program  encourages  improvement  and  preser- 
vation of  environmental  qualits'  and  ecological  balance, 
as  public  benefits,  through: 


Preventing  or  abating  pollution  or  other  environmental 
degradation. 


Preserving  open  space  or  enhancing  the  appearance  of 
areas. 

Benefiting  wildlife  and  other  desirable  life  forms. 

Preserving  historic,  archeological,  or  scenic  sites  of  inter- 
est. 

.Avoiding  the  creation  of  hazards  to  persons  or  animals. 

The  highest  priority  of  RE.AP  cost-sharing  is  given  to  prac- 
tices that  will  result  in  such  public  benefits,  with  emphasis 
on  prevention  or  reduction  of  sp)ecific,  farm-based  pollu- 
tion problems:  application  of  enduring  consers'ation 
measures;  installation  of  private  demonstration  projects; 
assistance  to  low-income  farmers  in  pollution  abatement 
and  conservation  practices;  and  the  involvement  of  youth, 
minorit>   groups,  and  individuals  in  program  activities. 

Some  of  the  major  categories  of  practices  included  in  the 
RE  APprogram  are;  establishment,  improvement,  or  reten- 
tion of  long-lasting,  protective  soil  cover  of  grasses, 
leg>imes.  and  trees,  conservation  or  safe  disposal  of  water; 
and  interim  protection  from  emsion.  Nearly  8.000  Mon- 
tana farmers  during  1971  received  nearly  $3.5  million  in 
cost-sharing  benefits  for  some  44  varied,  agriculturally 
sound  practices.  Some  newer  practices  which  qualifs'  for 
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c-oslNhuniiK  iiiiludf  aiiinml  M'iistt'iiis|><)%ul  fufilitifs.  sfcli- 
ntc-iil  rrlriitloii  slnii-lurf >,  uiid  (ilsposiil  iii  woodland 
rr^idutrs  without  l)urnii)K. 

Fannrrs  Uoiiu-  Adiniiiistratioii  (KMA)  t-oopfratfs  witli 
ASC^SliiproMdi-liii.iiKialaNsistaiKflorifilaiiuinriiidtiiral 
fiulraNcirs.  Of  primar>  iinporlaiifr  to  fiiviroiimfiital 
NalcKiianlN  in  FilA  assistaiK-t*  availul>l(*  to  indi\  idiials  who 
aiijiist  fcfdlot  o[MTati(itiN  to  iiifft  statiiton'  fiivironiiu'iital 
rfKidatu>n>.  FHA  also  provides  funds  for  irrigation  iiro- 
jfits  that  cliniinatf  fr»sion  and  suhscipifiit  scdiini'nta- 
tion. 

Thf  Sod  Coiisorvafion  Sfr\  icf  (SCS)  of  tht-  L'SDA  also 
works  ilosi'U  with  tlif  KFAP  pronnuns  on  privati-  aKricid- 
lund  prohlfnis.  Thf  SCS  views  its  role  as  that  ot  providiiiK 
tcchniial  leadfn.hi|)  in  the  field  of  conservation,  deselop- 
ment,  and  productive  use  of  soil,  water,  and  relatetl 
resouncs.  With  the  increasing  concern  over  pollution  and 
uiterrelated  prohU-ins,  the  SCS  is  shif^in^  its  priorities 
to  ileal  with  these  issues. 

The  SCS  in  Montana  works  through  58  conservation  dis- 
tricts to  carr\' out  its  program.  Asofjanuar)'  1,  1972,  district 
cooperators  comprised  14,.5.')7  fanners  and  ranchers  c(m- 
tnilling  42,901,665  acres  of  land.  Over  two-thirds  of  this 
total  have  conser\ation  plans.  The  SCS  program  promotes 
sound  agricultural  conser\'ation  practices  to  stabilize 
agriculture  and  safeguard  the  environment. 

Some  recent  changes  in  emphasis  by  the  SCS  to  meet 
environmental  concerns  include  the  following: 

A  program  has  been  instituted,  based  on  snow  surveys 
and  water  suppl>'  forecasts,  for  reservoir  management  to 
reduce  flood  damage,  improve  downstream  fisheries, 
reduce  bank  erosion,  provide  a  more  dependable  water 
supply,  and  benefit  waterfowl.  This  approach  has  been 
developed  for  the  management  of  Hebgeii,  Middle  Creek 
(Hyalite),  Cooney,  Ruby,  Lower  Willow  Creek,  and  Bair 
Reser\<)irs.  It  has  been  partially  implemented  for  Hebgen 
and  Lower  Willow  Creek.  E\aluation  of  snowfall  at  prop- 
osed ski  slopes  have  been  prepared,  based  on  snow  sur- 
veys. Snow  survey  information  is  also  being  used  to  pre- 
dict yields  and  peak  flows  from  mountainous  drainages, 
as  well  as  for  weather  modification  activities  and  for 
monitoring  changes  in  precipitation  trends. 

Last  year,  the  SCS  in  Montana  initiated  collection  of  snow 
cores  for  heavy-metal  analysis.  Use  of  snow  cores  gives 
a  representative  sample  of  the  upper  atmosphere  and  rep- 
resents a  si.x-month  accumulation  of  heavy  metals.  Sam- 
ples have  also  been  collected  for  radiation  analysis.  A 
telemetr.'  system  is  being  planned  to  monitor  snow  pack, 
precipitation,  and  temperature  in  the  higher  elevations 
on  a  daily  basis.  The  possibility  of  adding  air  (piality 
monitoring  to  this  system  is  also  being  explored. 

A  sediment  monitoring  system  has  been  initiated  on  Pub- 
lic I-iw  .566  small-w  atershed  projects,  which  SCS  adminis- 
ter.. The  agency  has  been  investigating  yields  and  i)eaks 
of  stream  flow  resulting  from  watershed  logging. 

l^st  year,  SC^S  in  Montana  completed  detailed  soil  surveys 
on2,500,(KK)acresin  Montana.  Soil  sur\'eys  have  tradition- 
ally Ix-en  used  as  a  basis  for  conservation  planning.  Some 


of  their  new  and  expanded  uses  include  the  location  of 
suitable  ureas  for  solid  waste  disposal  and  for  handling 
sewage  eflluent.  Soil  sur%'eys  can  also  help  in  the  identifi- 
Ciition  oi  areas  on  which  residential,  connnenial,  indus- 
trial, and  recreational  tlevelopments  are  practical  as  well 
as  areas  which  are  not. 

Montana  cities  and  towns  have  been  encouraged  to 
become  part  of  the  local  conser\'ution  district.  In  many 
instances  this  has  made  possible  application  of  conserva- 
tion technicpies  used  successfully  to  control  soil  emsion 
on  fann  lands  and  to  reduce  erosion  aflecting  urban  com- 
munities. Participation  in  conservation  districts  by  cities 
and  towns  has  opened  the  way  for  use  of  land  resource 
data  prepared  by  SCS  in  comprehensive  land  use  plann- 
ing. 

Liist  year  the  S(]S  initiated  a  ll<H)d  plain  sur%ey  on  the 
Gallatin  River  in  the  Bo/.einan  vicinity  inc(H)peration  with 
the  water  resources  division  of  the  Department  of  Natural 
Resources  and  Conservation  to  delineate  the  flotxl-plain 
areas  hazardous  to  housing  development  and  other  uses. 

With  increased  growth  of  the  feedlot  industry  in  .Montaria, 
the  SCS  is  working  closely  with  developers  in  |X)llution 
control  and  waste  management.  This  involves  site  selec- 
tion, controlled  runoff,  design  and  installation  of  necessarv' 
lagoons,  and  cropping  systems  to  utilize  the  solid  waste 
from  feedlots. 

The  Great  Plains  Conser\'ation  Program,  administered  by 
SCS,  was  originally  focused  on  control  of  accelerated  soil 
erosion  in  the  Great  Plains.  The  program  was  recently 
expanded  to  include  consideration  of  wildlife  and  recrea- 
tion values  and  control  of  agriculturally  related  pollution 
such  as  feedlot  wa.stes. 

During  1970,  the  SCS  reiterated  and  expanded  agency 
policy  for  identifying,  preser\'ing,  and  improving  fish  and 
wildlife  resources  under  Public  Law  566  and  for 
interagency  planning  on  these  projects.  A  memorandum 
clarifying  SCS  policy  on  the  mitigation  offish  and  wildlife 
losses  in  watershed  projects  was  issued.  Policy  concerning 
protection  of  archeological  sites  in  Public  Law  566  areas 
was  re-emphasized. 

The  SCS  has  also  initiated  a  policy  for  minimizing  soil 
erosion  and  water  and  air  pollution  that  may  result  from 
construction  carried  out  in  connection  with  Public  Law 
566  watershed  projects.  Contractors  invoked  with  build- 
ing structures  are  required  to  use  measures  that  will 
minimize  or  eliminate  pollution  problems  normally  con- 
nected with  c'oiistniction. 

State  Programs 

In  1970,  resource  agencies  in  Montana  developed  the  i 

Montana  Rangeland  Resource  Plan.  This  plan  outlines  r 

action  needed  to  protect  and  eidiance  range  resources.  t 

Environmental  iK-nefifs  resulting  from  the  plan  should  J 

include  sediment  pollution  control,  increased  recreation  I 

potential,  and  improved  maintenance  offish  and  wildlife  J 
habitat. 

The  Montan.i  Deiiarfment  of  .\griculture  has 
iniplenu-ntcd  guidelities,  to  be  used  in  conjunction  with 
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guidelines  of  the  Montana  Environmental  Policy  Act 
(MEPA)  and  Environmental  (Quality  Council,  to  deter- 
mine whether  actions  or  proposed  actions  should  he 
reviewed.  To  comply  with  MEPA  provisions,  the  depart- 
ment requires  environmental  impact  statements  on  all 
actions  that  may  have  a  significant  adverse  eflect  upon 
man  and  the  environment,  (»r  are  environmentally  con- 
troversial. 

Among  department  programs  subject  to  review  are  those 
of  the  pesticide  division,  which  has  expanded  imix)rtance 
because  of  recent  pesticide  legislation  and  Presidential 
executive  orders.  The  pesticide  division  has  authority  to 
restrict  pesticide  use  and  is  responsible  for  developing 
standards  for  pesticide  disposal.  Commercial  pesticide 
dealers  in  .Montana  now  are  licensed  through  the  division, 
and  dealers  will  r«-ceive  licenses  only  after  they  pass  an 
appropriate  examination. 

Other  Department  of  .\griculture  divisions  re(|uiring 
environmental  reviews  of  specific  programs  include  seed 
and  fertilizer,  horticulture,  grain,  and  centralized  services. 

Siltation  is  the  primar>'  source  ot  pollution  in  Montana 
waterways.  Probably  half  of  the  cropland  and  approx- 
imately .')()  percent  ot  the  range  land  is  susceptible  to  excess 
sedimentation.  \Vaterwa>  s  are  often  silted  through  sheet, 
gully,  wind,  or  accelerated  streambank  erosion;  by  land- 
slides; or  b>'  means  of  channel-bottom  alteration  and  wave 
action.  Activities  that  may  contribute  to  this  setlimentation 
problem  include  grazing,  cropping,  logging,  road  con- 
stniction  and  alteration,  etc. 

House  Resolution  \o.  24,  adopted  b>'  the  1971  Montana 
legislature,  deals  specifically  with  sedimentation  prob- 
lems in  one  important  watershetl,  the  Clark  Fork  of  the 
Yellowstone  Ri\er.  The  resolution  directs  the  Board  of 
Health  and  Environmental  Sciences,  Department  of  Fish 
and  Came,  Soil  ("onservation  Service,  ami  Beartooth 
Rcsouae  antl  Conser\iition  District  to  study  pollution  in 
the  Clark  Fork  caused  by  present  water  use  practices. 
Studies  are  now  in  progress,  and  the  agencies  have  held 
several  planning  sessions,  with  coordination  coming  from 
the  water  resources  division  of  the  Department  of  Niitural 
Resources  and  Conser%'ation. 

The  Clark  Fork  Basin  drains  an  area  of  2,8-18  stpKire  miles 
in  northwestern  WSoming  and  soiithci-ntral  Monf.in;i.  Its 
watershed  encompasses  wastelands  and  land  used  primar- 
ily for  timber  pnuluction  and  livest<K"k  grazing.  These 
u.ses.  and  oil  pnuluction  near  the  river's  headwaters,  may 
add  to  the  pollution  of  the  Clark  Fork.  The  silt  load  appar- 
ently is  heavN'  in  the  river.  Montana  irrigates  .JO.CKX)  ;icres 
directly  from  this  river,  and  Wyoming  diverts  water  to 
irrigate  lO.tKX)  acres.  The  long-tenn  objective  of  the  study 
is  to  find  solutions  for  reilucing  the  siltation.  While  the 
parent  materials  bord«-ring  the  river  mav  ne\er  allow  lor 
a  complete  encPto  the  problem,  the  silt  load  may  be 
reduced  to  a  point  where  water  (piality  is  impmved  down- 
stream. 

The  agencies  and  groups  imoKed  with  the  tMark  Fork 
Study  an-  reijuiri'd  to  submit  a  rei>ort  to  the  197  1  Monlan.i 


legislature  on  the  extent  of  the  problem  and  to  suggest 
methods  of  controlling  the  sources  of  erosion  and  sedi- 
ment that  pollute  the  river.  This  report  will  probably 
include  recommendati(ms  for  iiKKiiiication  of  agricultural 
practices  in  the  watershed. 

One  of  the  primars'  sources  of  air  |>ollution  in  Montana 
has  been  agricultural  burning.  The  .Montana  Department 
of  Health  and  Environmental  Sciences  now  implements 
air  pollution  standards,  including  enforcement  ol  new  reg- 
ulati<ins  aimed  at  reducing  buniing.  The  department  dis- 
courages all  open  burning  and  is  working  towards  its  com- 
plete elimination.  It  recognizes,  however,  that  some 
agricultural  practices  require  burning  as  long  as  strict  \u\> 
pression  of  other  techniques  is  enfoaed. 

Buniing  is  defined  as  essential  if  it  is  the  onl\  wa>  to 
remove  certain  materials.  Examples  of  essential  burning 
include  burning  of  irrigation  and  drainage  ditches  if  the 
material  is  dr>';  sagebnish  if  it  is  windrowed  or  piled; 
and  clean,  dr>'  timber  slash. 

Some  other  materials  may  Ix-  burned,  on  certain  occasions, 
if  burning  is  the  only  eflective  method  of  disposal.  These 
include  grain  stubble  and  straw  bunches  too  thick  to  cul- 
tivate; garbage,  when  collection  facilities  are  not  axailalv 
le;  anti  miscellaneous  agricultural  materials  such  as  prun- 
ing residues,  fertilizer  sacks,  or  animal  carcasses  when 
disposal  is  required  lor  disease  control.  Clearing  of  miscel- 
laneous debris  also  may  fall  in  this  categors'.  Weed  control 
requires  burning  when  considered  an  essential  part  of 
agricultural  operations. 

The  Department  of  Health  and  Environmental  Sciences 
tloes  not  pennit  buniing  of  ans  of  the  following:  remnants 
of  hay  or  straw  stacks,  rubber  materials,  old  vehicle  iMxiies, 
garbage  dumps,  insulated  wire,  fuels,  dead  animals  except 
as  re(iuired  for  disease  control,  scrap  luml>er,  buildings, 
railroad  ties,  etc.  The  list  includes  material  that  produces 
offensive  or  toxic  odors. 

The  department  enforces  four  important  points  for  per- 
mitted buniing,  all  of  which  apply  to  agricultural  opera- 
tions: ( 1)  Conditions  encouraging  good  smoke  disix-rsion 
must  pri'vail.  this  will  be  tletennined  through  reference 
to  the  National  Weather  Service  forecasts  for  aix-eptable 
meteorological  conditions.  (2)  Materials  to  l>e  bunied  must 
l>e  dried,  piled,  ami  free  from  foreign  debris.  (3)  .All  burn- 
ing must  be  accomplishe<l  between  10  a.m.  and  4  p.m. 
(4)  \\\  burning  must  Ik-  confined  to  materials  specified 
in  the  ix-nnit. 

When  the  meterological  situation  changes,  the  department 
,icts  to  decrease  or  stop  burning.  Meterological  conditions 
are  then  monitored  until  contnil  can  l>e  releasefl.  .\11  (xx-ur- 
rences  and  actions  tiiken  during  the  monitoring  time  are 
documented,  and  a  Hnal  analysis  is  made  for  future 
improvement. 

The  Department  of  Health  and  Enximnmental  Sciences 
alMi  is  drawing  up  a  pniposi-d  reg^ilation  for  control  of 
water  and  air  (xillution  from  confined  livestock  feeding. 
The  pur|X)se  of  the  regulation  is  to  implement  the  NN'ater 
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Holliiluiii  Control  and  Clean  Air  Acts  of  Montanu  us  they 
pertain  to  this  aitisity.  The  ilepartnu-nt  will  provide 
Kuldelines  lor  existing  and  potential  leedlot  <»perat<>rs  to 
help  tlieiii  comply  with  the  statutes.  Applications  must 
Im-  made  anil  pennission  to  estahlish  livesttx.k  waste  con- 
trol lacilities  must  l>e  ohtained  helore  the  operator  starts 
«>r  Iwcomes  tiirther  insolved  in  such  an  operation.  This 
includes  a  well-ilefinetl  jurisdiction  over  eiilarKement  of 
present  facilities  as  well  as  new  ones. 

Education  Programs 

I  |„  I  s  I  ),  |.,iilnu  111  .il  .\nriciilture  has  initiated  the 
EnMronmcntal  Thrust  I'roKrain,  desimied  to  help  its  per- 
sonnel coordinate  citizen  eflorts  to  improve  the  environ- 
ment. Though  primarily  educational,  the  pronraiii  will 
include  technical  help  and  advice. 

This  educational  "thrust"  will  develop  teaching  materials, 
help  local  Rroups  with  implementation  plans,  and  assist 
state  and  liK-al  groups  in  detemiinin^;  their  needs  for  reK- 
ulutions  and  standards  and  in  inter^iretiiiK  reKulations.  etc. 
It  will  also  assist  in  de\elopin(j;  environmental  education 
programs  to  change  attitudes,  and  will  utilize  communica- 
tion channels  to  keep  individuals  infomied  of  relevant 
developments  at  all  levels  of  government. 

State  and  federal  environmental  education  programs 
applicable  to  Montana  agriculture  are  varied.  The  subjects 
covered  range  from  economic  considerations  to  ecological 
practices  relating  to  a  number  of  agriculturally  used 
ecosystems.  Educational  programs  concerning  the  use  of 
agricultural  chemicals,  including  pesticides  and  fer- 
tilizers, are  conducted  throughout  the  state.  Weed  districts 
are  encouraged  to  discontinue  no.xious  weed  control  along 
waterways  and  to  direct  efforts  toward  the  source  of  weed 
infestations  rather  than  secondarv-  areas.  Proper  fertilizer 
application  is  continually  stressed. 

Work  has  begun  to  halt  the  detrimental  effects  of  saline 
seep  throughout  much  of  Montana's  cultivated  drylands. 
The  problem  is  especially  serious  in  the  Highwood  Bench, 
a  ver\'  productive  grain-farming  area.  Saline  seep  occurs 
on  low  sites  where  soil  layers  impervious  to  water  lie 
near  the  soil  surface  and  salts  are  deposited.  The  heavy 
salt  accumulations  are  caused  by  excessive  amounts  of 
water  moving  rapidly  through  nearby  cropland,  usually 
summer-fallowed. 

Saline  seep  areas  tend  to  increase  in  size;  it  has  been 
estimated  that  they  may  grow  at  the  rate  of  an  additional 
10  percent  each  year.  The  groundwater  in  these  areas 
is  polluted  with  salt  nitrates  to  the  point  that  it  is  not 
go<xl  for  household,  livestock,  or  recreational  use. 

The  problem  now  encompasses  some  250,000  acres  in 
25  counties  east  of  the  Continental  Divide.  State  geolog- 
ists estimate  there  may  be  eight  million  acres  of  potential 
saline  seep  in  Montana. 

.\  numlH-r  of  agencies  are  cooix*ratingon  research  projects 
and  educational  programs  to  halt  the  spread  of  saline  seep 
in  Montana.  Experimental  approaches  to  the  problem  are: 


intensive  cropping  to  use  the  water  before  it  moves  below 
the  root  zone,  llexible  or  continuous  cmpping  systems; 
drainage  to  intercept  the  water  liefore  it  fonns  a  seep 
or  drainage  of  ofi|M>cketed  water  to  reduce  seep  areas; 
and  moiiiloriiig  water  tables  and  water  quality  from 
recently  drilled  wells. 

Because  many  agricultural  uses  are  integrated  into  multi- 
ple use  management  plans  on  public  lands,  Montana  lus 
continuing  need  for  education  of  both  the  agriculturalist 
and  the  public.  This  need  has  been  emphasized  liecause 
of  current  i)ublic  concern  for  the  environment,  and  various 
state  and  federal  agencies  have  undertaken  the  task  of 
promoting  the  need  for  land  use  planning.  Educational 
elTorts  in  this  area  include  infonnation  regarding  environ- 
mental theories  and  the  need  for  planning,  with  s|x*cia! 
.itteiition  to  the  tradeoHs  between  economics  and  environ- 
mental (juality,  and  the  publication  of  a  number  ol  bulle- 
tins on  the  planiiiiig  issue,  its  methodology  and  implemen- 
tation. \  number  of  meetings  on  these  subjects  have  lieen 
held  or  are  scheduled  throughout  Montana. 

Environmental  Protection  Activities 
Of  the  Petroleum  Industry  in  Montana 

(,'()iitril)iitf(l  1)\ 
Montana  Petroleum  .Association 

This  report  summarizes  .Montana's  petroleum  industry 
activities  in  environmental  protection.  The  report  is  in 
four  parts:  The  first  section  outlines  national  activities 
of  the  industrv'  and  will  affect  pollution  in  Montana;  sub- 
setiuent  sections  cover  Montana  environmental  efforts  in 
the  production,  transportation,  and  refining  phases  of  the 
iiuhistp. . 

National  Activities 

Organized  efibrts  b\-  the  oil  industry  to  deal  with  pollution 
problems  go  back  to  1927  when  the  Committee  on  Refin- 
er\-  Environmental  Control  of  the  American  Petroleum 
Institute  (.\PI)  was  established.  The  committee's  most 
important  single  achievement  has  been  the  development 
and  continuing  revision  of  the  Manual  on  Disposal  of 
Refinery  Wastes,  which  deals  with  air,  water,  and  solid 
wastes  and  presents  the  current  state  of  control 
technology. 

Other  environmentally  "rjtnt.d  ■  Dumuttees  working  in 
the  API  are  as  follows: 

The  Committee  for  .\ir  and  Water  Conservation  studies 
all  of  the  institute's  conservation  efforts  and  makes  recom- 
mendations for  streamlining  and  accelerating  those 
efforts.  In  1971,  S3  million  was  budgeted  for  this  work. 

The  Air  Pollution  Research  Ad\isor>'  Committee  of  the 
Coordinating  Reseaah  Council  is  a  mutual  endeavor  of 
the  automotive  and  petroleum  industries  to  impmve  vehi- 
cle eijuipment,  fiiels,  .mil  lubricants.  The  committee's  pur- 
pose is  to  provide  basic  infonnation  on  the  nature  and 
effects  of  air  jiollution  from  vehicles.  The  program  covers 
subjects  of  interest  to  lM)th  industr.-  and  government. 
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Data  acquired  from  committee  investigations  are  exjjected 
to  provide  industrv'  with  the  technical  infonuation  needed 
to  achieve  further  reduction  of  emissions  through  the 
development  of  improved  equipment  and  petroleum  pro- 
ducts. The  data  are  also  expected  to  assist  the  government 
in  establishing  air  quality  standards  and  emission  control 
requirements. 

The  Wildlife  Conservation  Liaison  Committee  was 
formed  in  1960  to  establish  and  maintain  liaison  with 
national  conservation  leaders  in  an  eflbrt  to  resolve  major 
environmental  problems. 

Production 

\ll-tjiiir  crude  oil  production  in  Montana  has  amounted 
to  756,439,825  barrels  with  a  cumulative  value  of 
$  1 ,74 1 .  167, 564. (X).  The  percent  of  petroleum  value  to  total 
value  ot  all  minerals  produced  annually  is  4.3.4.  The  1971 
average  daily  cnide  oil  production  in  Montana  was  94,791 
barrels.  The  previous  year  saw  a  total  of  49()  wells  drilled 
in  .Montana;  69  oil,  55  gas,  and  366  dr>'  holes. 

This  section  will  be  confined  to  a  brief  outline  of  the 
environmentiil  activities  of  two  producers.  During  Fel>- 
ruar>' and  March,  1972,  Cardinal  Petroleum  Company  con- 
tributed over  two  weeks  of  engineering  manpower  and 
stenographic  time  to  the  .\P1  Subcommittee  on  Production 
Waste  Disposal.  The  sid)committee  was  directed  to 
research,  tabulate,  and  summarize  all  state  and  federal 
regidations  covering  prevention  of  air  and  water  pollution 
by  production  wastes.  The  purpose  of  the  project  is  to 
make  all  personnel  aware  of  regidations  involving  pollu- 
tion. 

With  regard  to  oil  spills.  Cardinal  is  currently  fonning 
a  cooperative  committee  of  industr.'  operators.  The  com- 
mittee objective  is  rapid  containment  and  cleanup  of  oil 
spills  through  use  of  pooletl  manpower  and  ecpiipment. 

In  1971  Cardinal  drilled  six  exploratory  wells  in  Fergus 
County  in  an  misuccessful  attempt  to  develop  the  first 
oil  or  gas  production  in  that  counts'.  Through  studies  of 
the  exploration  area  and  through  control  gained  from  the 
holes  tirilled.  Cardinal  supplietl  infonuation  to  hydrolog- 
isfs  in  the  U.  S.  Ceological  Survey  on  potential  domestic 
freshwater  reserves. 

During  Febmarv',  1972  Cardinal  inaugurated  water  injec- 
tion into  the  Flat  Coulee  I'nit  in  Liberty  County,  a  project 
expected  to  result  in  the  production  of  2,512,(X)0  barrels 
of  oil  that  would  not  be  recovered  by  conventional  recov- 
ery procedures,  Cardinal  also  participates  as  a  nonoperat- 
ing  partner  in  the  Red  Creek  Unit  in  Clacier  County  . 
Here,  appro\imatel  v  2,9(K)  barrels  a  day  of  water  priKluced 
along  with  oil  from  the  Madison  Fonnation  is  injected  back 
into  the  groimd  nito  the  C^itb.ink  Fonnation,  thereby 
enhancing  recoC»r>-  from  that  reser\oir. 

The  Montana  oiH*rations  of  another  production  company, 
Amix-o.  include  an  effort  to  ameliorate  water  j-Killution 
of  the  Musselshell  River.  This  compan>'  built  several  dikes 
todrain  the  batteries  into  pits  with  ft.tXMVKirTel  capacities. 


.\moco  then  purchased  a  skimmer  pump,  skimmed  the 
oil  off  the  pits,  and  pumped  it  back  into  tanks.  The  pits 
have  l)een  fenced  and  are  both  adequate  and  in  good 
condition.  The  oil  producers  have  been  building  addi- 
tional pits  and  cleaning  up  oil  that  has  accumulated  over 
the  years. 

Transportation 

.Mont.iiia  lias  a  iiunil>er  ol  liijuids  pipelines  transporting 
crude  oil  from  producing  fields  to  refinerv'  centers  and 
transporting  refined  products  from  the  refineries  to  vari- 
ous distribution  points  (Figure  3).  Li(juids  pi|x-liiies  in 
.Montana  run  the  gamut  from  small,  short  gathering  lines 
to  fairly  large,  cross-country  transporters.  Their  total 
instate  length  amounts  to  .3,000  miles.  These  pipelines 
move  over  .3(X),(XX)  barrels  of  crude  oil  and  refined  pro- 
ducts across  the  state.  The  equivalent  movement  by  trans- 
port trucks  would  require  about  1,500  (8,400-gallon  capac- 
ity) vehicles  over  and  above  those  that  are  currently  on 
the  highways. 

Piepline  companies  have  an  emergency  procedure  plan, 
known  as  a  contingency  plan,  in  the  event  of  pipeline 
failure.  The  plan  lists  telephone  contacts  for  company  per- 
sonnel, contractors  in  the  area  with  equipment  lists,  and 
the  various  state  and  federal  agencies  that  must  1k'  notified 
should  a  spill  present  a  pollution  hiizard.  It  is  extremely 
important  to  get  qualified  jH-rsonnel  to  the  site  as  quickly 
as  possible  in  order  to  evaluate  the  hazard  and  take  appropn 
riate  measures  in  terms  of  public  health  and  safety.  Heavy 
equipment  is  used  to  build  temporars-  dams  and  diversion 
ditches;  straw  is  used  to  absorb  spills,  and  tnicks  equipped 
w  ith  pumps  pick  up  the  spilled  materials. 

The  pipeline  companies,  in  coordination  with  Continental 
Pipeline  Company,  have  fonned  the  Montana-\N'yoming 
Oil  Control  Coordination  Committee  for  the  purpose  of 
controlling  refiner.- and  pipeline  oil  spills.  The  committee 
includes  10  companies  and  covers  northcentral  Wyoming 
and  southern  Montana. 

Other  specific  pipeline  improvements  in  the  environmen- 
tal area  include: 

Operation  of  pipeline  systems  from  trafiic  con- 
trol centers  on  a  24-hour  basis.  .Any  abnormal 
condition  in  the  s>  stem  alerts  dispatchers  who 
can  shut  down  the  line  if  necessars. 

Regular  air  patrol  of  pipelines  to  detect  possi- 
ble small  leaks  or  locations  where  surface 
activity  might  present  a  damage  risk  to  the 
pipeline. 

Construction  of  cnide  oil  slonige  tanks  with 
floating  roofs  to  limit  h\  dn)carboii  s  apor  emis- 
sions. 

Cathodic  protection  to  prevent  corrosion  of 
lines  and  help  prevent  oil  leaks. 

Installation  of  pressure  relief  valves  to  prevent 
ov  erjiressure  of  the  pipelines. 
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Pil>rlii)c  ri|{hts-of-w«v  murkfti  al  rout!  i-n>ss- 
iiiK*  «■»'  otUvr  ltK-utioii\  whrrr  fxtcniul  ilum- 
uKf  iiukI'I  ociiir.  Tclephom'  iiuinhers  uro 
thoMii  thai  can  Uc  u\rd  on  u  24-hour  l>u\i\ 
fur  cmcrniMUN   luililicalioii. 

lti\tullatioii  (iiiiiirr  i-oiistriulioii  I  of  iiii  oil 
skiiiiiiu-r  in  YfRfii  diltli  at  HillinK*-  lo  prcvi-nl 
oil  from  t'MapinK  inio  Ihf  Vfllowsloiif  Kivor. 

\f  o\  inK  of  an  idli'  linr  uitonn  C^ut  Bunk  C.'rt'ek 
and  completion  of  u  corrosion  control  proKrum. 

Rcplucfini-nf  of  pipeline  after  detectinR  siKn*" 
of  external  corrosion  before  any  major  leaks 
(leNelop. 

Collection  of  waste  oil  or  oilv  water  from  oil- 
water  separators  for  handling  at  major  pipeline 
tenninals. 

Pickup  of  an>  oil  in  liquid  fonn  and  retiini 
to  storage.  (It  was  fonnerly  common  practice 
to  bum  spilled  oil  in  place  if  it  was  not  econom- 
ically feasible  to  pick  up.) 

Development  of  an  "oil  herder"  by  Shell  Pipe- 
line Research  and  Development  Laboratory 
to  clean  up  oil  spills. 


Refining 

In  an  elTort  to  meet  environmental  improvement  respon- 
sibilities the  refineries  of  Montana  have  taken  the  follow- 
ing action  durinc  1971-1972: 

HIMBLE  OIL  AND  REFINING  COMPANY 

In  the  treated  wastewater  system,  discharges  have  been 
reduced  as  follows:  phenols  down  87  percent;  oil  down 
77  percent;  biochemical  oxygen  demand  (BOD)  down  57 
percent.  These  improvements  in  water  quality  were 
acx'omplished  by  ( 1)  adding  mechanical  aerators  and  other 
facilities  to  the  o.xidation  lagoons  and  (2)  improving  operat- 
ing pr(x.-edures  and  surveillance. 

.Air  emissions  have  also  been  reduced  significantly  in 
several  areas,  such  as:  coker  carbon  monoxide  down  99.95 
percent;  coker  stack  particulates  down  82  percent;  cat 
stack  ammonia  plume  eliminated:  hydrocarbon  emission 
do\\'n  20  percent. 

The  1971-1972  period  also  saw  the  startup  of  several  new- 
facilities  that  contribute  directly  to  improved  emissions 
control.  Major  projects  include  a  coker  CO  boiler,  flare 
knockout  system,  emergency  lliel-gas  scrubber,  LPG  fuel 
vaporiziition  system,  and  three  floating-roof  tanks.  .\  new 
IJowerfomier  was  also  completed  during  this  period  that 
will  have  an  indirect  but  positive  effect  on  atmospheric 
pollution.  It  will  expand  the  ability  to  manufacture  blend- 
ing components  of  high  (K;tiine  gasoline  to  reduce  lead 
in  motor  fuels. 


FARMERS  UNION  CENTRAL  EXCHANGE 

Tw<i  projects  will  make  it  (Missible  to  meet  some  of  the 
re<|uiremefits  ot  hsilrocarbon  emission  standards.  New 
oil-water  separation  facilities  were  installed  to  replace 
an  .\PI  separator  of  1940  vintage  and  improve  sewer 
effluent.  New  light  product  truck-loading  facilities  were 
constructed. 

CONTINENTAL  OIL  COMPANY 

.•\ir(|ualit\  improvements  include:  installation  of  enclosed 
LP(;  stenciling  system,  installation  of  refinery  flare 
li(|uids  recover*'  system,  enclosure  ofspent  caustic  collec- 
tion ssstem;  covering  on  .API  separator  basin  per  Montana 
(Control  Kegulation  9<)-018,  and  switch  to  low  attrition 
catalyst  to  reduce  particulate  emissions  from  fluid  i  atals  tic 
cracking  unit. 

Water  (juality  improvements  include:  implementation  of 
oil  spills  contingency  plan;  installation  of  oil  spill  diver- 
sion  facilities  on  industrial  drain;  commencement  of 
extensive  wastewater  analytical  testing  program  for  plan- 
ning reuse/recycle  of  wastewater  streams;  exi)eriinental 
facilities  for  land  decomposition  of  oil  wastes;  and  revision 
of  plant  drainage  system  to  eliminate  unprocessed  storm 
runoff. 

PHILLIPS  PETROLEUM  COMPANY 

.\cti\it>  in  the  past  few  years  has  been  directed  to\*ard 
water  quality  improvement.  Installation  of  cooling  and 
recycling  equipment  has  resulted  in  a  marked  reduction 
in  the  amount  of  water  taken  from  and  returned  to  the 
Missouri  River.  Several  operating  procedures  have  been 
revised  to  protect  water  quality. 

Major  water  and  air  pollution  control  devices  at  the  refin- 
er\'  incluude:  a  hydrtx-arbon  vapor  recovery  system  on 
a  new  gasoline  storage  tank  to  meet  .Montana  Control 
Regulation  90-018  pertaining  to  storage  of  petroleum  pro- 
ducts; equipment  that  strips  hydrogen  sulfide  and 
ammonia  from  the  condensate  water  from  the  catalytic 
cracking  unit;  an  oil-water  separator  that  improves 
removal  of  oil  from  refinery  wastewater;  an  air  flotation 
tank  that  processes  the  effluent  from  the  oil-water 
separator,  further  reduces  the  oil  content  of  the  wastewa- 
ter, and  remos  es  most  suspended  solids,  a  biological  treat- 
ment pond  that  reduces  dissolved  organic  materials  and 
supplies  oxygen  to  the  effluent  water;  and  installations 
that  prevent  runoff  water  outside  the  refinery  fn>m  enter- 
ing the  wastewater  treatment  ponds  and  thus  overloading 
the  system. 

B\  .August  of  197 1  a  contingency  plan  had  l>een  developed 
and  equipment  purchased  to  prevent  spreading  and  per- 
mit recovery  of  accidental  oil  spills  on  the  Missouri  River. 
In  response  to  public  concern  over  objectionable  odors 
from  the  refinery ,  control  steps  have  already  l>een  taken 
and  further  odor  reduction  measures  are  planned. 

BIG  WTEST  REFINERY 

The  company  installed  a  new  bunier-head  on  flare  gas 
systems,  reducing  smoke  emission  through  more  complete 
combustion.  .\  new  gas  recovery  system,  reducing  gas 
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biirntrd  in  flare,  w.i%  also  installftl.  In  addition,  an 
employee  (ruiniiiK  proKrani  wa>  iiiitituteil  to  promote  cau- 
tion in  liandliiiK  of"  crude  oil  and  liniHlu-d  prinlucts,  and 
a  rev  amp  ol  the  loailinK  raik  was  started  to  reduce  leakuKe 
and  spilla){e. 

DIAMOND  ASI'IIAI.I    HKHNKKY 

A  rin-fan  ciMiler  was  installed,  iiiiikinK  it  possible  to  reiisf 
water  instead  of  returniiiK  it  to  the  West  Fork  of  the  Milk 
Riser  Here  t»M)  an  emplo\ee  training  pronram  relating 
to  the  handling  of  cnide  oil  and  finished  products  was 
initialed 

Diamond  Asphalt  plans  to  install  a  new  cnide  delivcrv' 
line  to  the  refiner>-  from  the  adjacent  production  lield. 
This  line,  to  he  completed  in  1973,  should  eliminate 
the  breaks  that  have  l>een  a  problem  in  the  past. 

WESTCO  REFINERY 

The  compaiiN  established  an  employee  traininK  proKram 
similar  to  those  listed  above. 

Conclusion 

Oil  indiistn  c\pciulit>ires  for  environmental  protection 
have  shown  a  steacb'  and  substantial  increase  over  a  five- 
year  pericKl.  Nationalls ,  petroleum  spending  for  air  and 
water  pollution  control  has  mo\ed  from  S271.3  million 
in  1966  to  $559.3  million  in  1970.  The  industr\  has  stated 
its  concern  for  a  clean  and  livable  environment,  and  with 
improved  methods  and  additional  spending  it  will  extend 
its  fffnrfs  to  insure  that  it  no  longer  pollutes  air  and  water. 

Environmental  Protection  Activities 
Of  the  Wood  Products  Industry 
In  Montana 

Contributed  by 
Western  Wood  Products  Association 

Introduction 

The  \Vo(xl  Products  Subcouncil  of  the  National  Industrial 
Pollution  Control  Council  has  summarized  the  progress 
and  problemsofthe  industr>'  in  the  realm  of  environmental 
protection.  The  following  excerpts  are  a  relevant  introduc- 
tion to  our  review  of  environmental  activities  of  the  wood 
products  industry  in  Montana 

The  forest  products  industry  has  made  a  great 
deal  of  progress  in  eliminating  the  environ- 
mental problems  it  helps  to  create.  Some  very 
real  advances  have  been  made  in  improving 
air  and  water  (|ualit>  at  mill  sites.  NIore  needs 
to  be  done  .  .  .  (The  industry)  has  the  good 
fortune  of  dealing  with  a  raw  material  which 
is  bi<Klegradahle.  It  creates  wastes  which  are 
largelv   nontoxic  and  noncorrosive. 

I^rge,  integrated  mill  operations  now  are  able 
to  iilili/e  nearly  all  of  the  coarse  and  fine  wood 
residues  resiilling  from  manufacturing.  Small 


and  isolated  mills  have  greater  difTiculty  in 
disposing  ot  this  inaterial  and  are  most  oRen 
iiiiiible  to  utilize  heal  for  power  generation 
or  processing  when  the\  bum  it.  Bark,  because 
it  is  wel  and  occurs  in  huge  volumes,  remains 
the  largest  <  balleiige  lo  the  industrv's  techni- 
cal ingeiiiiils . 

Kslhelic  problems  resiilling  Irom  logging 
operations  are  receiving  greater  alleiilion  .  . 


in  general,  the  industry  has  the  capacity  to 
deid  ade(|iiatelv  with  its  eiiviroiimenlal  prob- 
lems. Recpiiremenis  lor  prompt  installation  of 
pollution  control  e(|iiipmeiil  pose  financial 
problems  tor  some  parts  ol  the  industry,  and 
federal  and  state  encouragement  ol  additional 
research  may  speed  solution  of  certain  prob- 
lems that  require  technological  breakthroughs 
(1). 

Environmental  activities  of  the  industrv  in  .Montana  are 
in  three  broiid  categories:  commercial  lorestland  manage- 
ment, timber  harvest,  and  product  maniitacture.  Our 
report  primarily  concerns  the  peri(xl  from  July  1,  1971 
through  June  .30.  1972. 


Commercial  Forestland  Management 

Wood  products  industries  recognize  a  dual  responsibility 
in  forestland  ownership:  to  manage  their  lands  for  sus- 
tained yields  of  forest  crops  and  to  provide  other  environ- 
mental benefits,  tangible  and  intangible,  for  the  public. 


SUSTAINED  YIELD  OF  FOREST  CROPS 

A  tree  improvement  program  is  underway  in  the  Northern 
Rockies  with  industrial  forestland  owners,  public 
agencies,  and  universities  cooperating.  The  program 
includes  testing  for  genetically  superior  trees  starting  with 
the  collection  of  seed  (cones)  from  specific  elite  trees  in 
selected  stands.  In  1971,a  total  of2.34poundsofponderosa 
pine  seed  were  collected,  25  pt)unds  of  which  were  from 
trees  on  company  lands  in  Montana. 

Many  overstocked  timber  stands  need  thinning,  which 
not  only  increases  the  fiber  growth  on  the  remaining  trees 
but  provides  more  sunlight  stimulus  for  understory  vege- 
tation. During  1971,  approximately  7,700  acres  of  overst(x> 
ked  private  forestland  in  Montana  were  thinned,  including 
4,375  acres  of  industrial  forestland  (3). 

Natural  regeneration  methods  are  favored  for  commercial 
forestlands  not  adecpiately  stocked  with  trees.  Proper  sil- 
viciiltural  and  logging  systems  are  planned  to  this  end. 
If  areas  where  timber  is  harvested  are  not  reforested  natur- 
ally within  five  years,  other  methods  are  employed.  Indus- 
try foresters  in  1971  planted  2,530  acres  to  seedlings, 
direct-seeded  1,940  acres,  and  prepared  sites  for  natural 
regeneration  on  4,740  acres  of  company  land  (3).  The  St. 
Regis  Company  at  Libby  maintains  a  nursery  where  it 
raises  seedlings  from  locally  collected  seed. 
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Prevention  of  man-caused  wildfires  and  suppression  of 
all  fires  are  an  important  activit>'  of  the  wood  prcxlucts 
industry.  All  industrial  lands  are  protected  by  one  of  the 
resource  agencies,  and  companies  conduct  (ire  prevention 
campaigns  among  employees  and  local  residents.  Com- 
pany fire  crews  are  organized  and  suppressir)n  plans  pre- 
pared lit  the  l)eginniiig  of  each  lire  season. 

WILDUFE  AND  RECREATION 

Cooperative  studies  and  agreements  with  wildlife 
agencies  generally  relate  to  populations  and  habitat. 
Eighty  miles  of  company  roads  have  been  closed  to  reduce 
pressures  on  wildlife.  Hoad  closures  lead  to  conflicts  in 
public  opinion,  however,  because  roads  built  to  harvest 
timber  on  company  lands  have  traditionally  been  open 
to  public  use. 

With  minor  exceptions,  industrial  forestlands  are  oix-n 
for  public  recreation,  mostly  in  the  fonn  of  touring,  pic- 
nicking, hunting,  and  fishing.  .\o  fee  is  charged  for  use 
of  the  improved  campgrounds. 

Timber  Harvest 

Will-pl.iiiaiil  .iiitl  \.M'll-i-\ccuted  programs  can  reduce  the 
environmental  impact  of  timber  har\est,  including  road 
construction,  .\lthough  reductions  in  portions  ot  the  forest 
canopy  through  logging  nuiy  be  displeasing,  they  tenil 
to  perjH-tuate  serai  stages  resulting  from  past  wildfires 
and  other  natural  agents. 

ROADS 

\i  cording  to  the  policy  of  industrial  forestland  owners. 
Roads  shall  be  planned,  located,  and  construc- 
ted to  pro\i(le  a  minimum  disturbance  ot  the 
Liiul  for  the  standani  of  road  required.  They 
shall  be  designed  and  constructed  to  minimize 
erosion  and  stream  siltation. 

N'arions  practices  are  used  to  control  dust  and  erosion. 

One  company  oiled  98  miles  of  logging  road  and  applied 

1 6..5(H)  pounds  of  grass  seed  on  newly  constructed  ruadcuts 

and  embankments. 

SILVICl  l.Tl  RAl.  SYSTEMS 
IN  HARVEST  PLANS 

Partial  cuts,  shelterwood,  and  seed-tree  cutting  are 
favored  systems.  Clearcutting  is  used  only  when  compel- 
ling reasons  require  this  methcHl.  Data  are  not  complete, 
l)ut  wf  estimate  that  clearcuts  comprise  one  to  10  percent 
t  all  itidiistri.d  forestlands  that  have  been  logged. 

LOGCINC;   EQITPMENT 
AND  TECUMQl  i:S 

On  steep  terrain,  the  trentl  is  toward  fewer  roads  and 
more  line-skidding  eejuipment.  Various  new  machines 
have  increased  \ariling  ilistances,  including  skyline 
e(iuipm«'nt  th.it  cm  reach  out  l,0()0  feet  and  lif^  large 
logs,  .md  snt^ler,  lighter  machines  c.ipable  of  line- 
skidding  small  Togs  for  a  ilistance  of  4(X)  to  6(X)  feet.  Sevenil 
of  the  small  machines  are  in  Montana  but  only  three  of 
the  large  skyline  yarders.  Both  tyi>es  reduce  environmen- 
tal impacts  in  the  forest.  Logging  with  these  systenjs  costs 
from  one  and  .i  half  to  two  tunes  that  of  previous  systems. 


Tree  shears  and  feller  bunchers  are  used  on  favorable 
terrain  in  small-diameter  stands,  generally  overmature 
lodgepole.  Lower  stumps  and  smaller  top-diameter  utili- 
zation result  from  this  con)bination. 

Crews  have  been  instructed  to  use  care  in  logging,  espe- 
cially along  stream  courses.  Recent  instructions  from  one 
company  read: 

All  trees  designated  for  cutting  within  lOU 
feet,  on  each  side,  of  designated  live  streams 
will  be  felled  directly  awa>  from  stream  and 
line-skidded  away  from  the  stream  prulectiun 
area.  .All  debris  that  is  placed  in  the  streams 
will  be  carefully  removed.  .Material  that  is 
already  present  in  stream  will  be  left  undis- 
turbed. 

UTILIZ.ATION 

In  1969,  Montana  had  an  estimated  86.4  percent  of  total 
removals  from  growing  stock  that  went  into  roundw(xxl 
products.  The  remaining  1.3.6  percent  is  currently  left  in 
the  woods  as  logging  residues  (4).  Utilization  of  fonnerly 
uneconomic  portions  of  the  tree  is  increasing  as  conven- 
tional markets  improve  and  new  products  and  byproducts 
are  introduced.  Smaller  logs  than  ft)rnu-rly  are  now 
merchantable  and  logs  too  defective  for  sawing  and  pee- 
ling can  be  han'ested  for  pulp.  (The  pulp  market  is  very 
recent  and  spasmodic,  but  should  improve.).  .Also,  indus- 
trial landowners  are  intensifying  their  salvage  programs 
as  recover>'  of  dead  and  dying  trees  becomes  j)ossible 
through  better  access. 

Hoerner-Waldorf,  .\naconda  Forest  Products,  and  a 
machinery  manufacturer  liave  studied  the  feasibility  of 
using  portitble  debarkers  and  chippers  in  the  woods.  Chips 
pn)duced  were  satisfactor>'  for  pulping,  but  the  delivered 
costs  were  much  higher  than  those  of  chips  a\  ailable  from 
other  sources.  More  work  needs  to  be  done  in  this  field, 
especially  in  the  reduction  of  logging  costs  for  ver\  small 
logs. 


SLASH 

Slash  disjiosal  is  necessarv  to  reduce  fire  hazard  imd  pre- 
pare the  seedbed  for  regeneration.  The  amount  to  l)e  dis- 
posed of  depends  on  the  t>pe  of  silvicultural  system  used, 
care  taken  in  logging,  and  utilization.  The  greatest  slash 
disposal  problems  are  encountered  when  oxennature, 
defective,  disease-  or  insect-ridden  stands  are  cleaa-ut. 
Young  merc-hantable  stands  that  have  been  lightly  thinned 
produce  the  least  residue  and  many  recjuire  no  treatment. 

Fire  is  the  most  practical  disjxjsal  agent  for  large  accumu- 
lations of  slash.  On-site  chipping  of  residues  has  Ix-en 
investigated  (see  above),  and  generally  found  to  be 
economicallv  and  ecologicallv  unfeasible,  small  .unounts 
of  chipped  slash  can  l>e  absorlx-d  naturallv  in  most  etxisys- 
tems  but  large  amounts  create  additional  problems.  With 
more  complete  utiliz.ition  of  tree  j^arts,  slash  disjxisal  and 
smoke  problems  will  divrease.  .\s  far  as  we  can  determine, 
baseline  data  on  particulate  fallout,  etc.,  are  not  available 
for  slash  bunied  on  private  lands. 
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Product  Manufacture 

Kii\ uuiii.il  iMiilrH  li.pii  .K'tiMtu-s  III  tiiri-st  iirodiifts 

iiiuiiul<ii.ttirr  I..UI  !«•  I»r«aillv  uroupt-d  into  miiiction  ol 
rrMtluf%  lhrou«li  iiKr«-«sf(i  prtKiiiitioii  iitili/.uJioii  uiid 
mltictioii  iiiid  c'Diititil  i>i  |>iillii(.iiit>  Iniiii  iiiaiiiit.K'diiiiiv; 
priHf  %Hr>. 

INCKKASKD  PHOUl'CTION   ITILI/ATION 

Saw  nulls  .iiul  plaiiiiiK  iiulls,  plywooil  aiul  iiiilKvork  plants, 
aiui  post  ami  [xjIi-  >arils  art-  priinarv'  niaiuitactiiriTs.  For 
this  pnxlnttioii  Kroup.  raw  material  is  Kt-iuT.illy  in  lo« 
fonn.  fxct-pt  in  tlu-  case  of  planiiiK  mills  and  milluurk 
plants  without  sawing  fucilitifs. 

Ill  pnmar>  maiuilactnre,  utiliziition,  especially  ol  small- 
diameter  loKs,  has  heen  increasetl  throiiKd  the  introduc- 
tion of  more  sophisticated  ecpiipment  such  as  the  various 
chip-n-saw  mills.  Thin  keri  saws,  fin«er-joinfinn  ol  short 
lumlK-r,  and  lamination  technitines  has  e  extended  the  use 
of  the  Ion.  Se«re>{ation  of  loj{s  by  size  and  ijuality  to  obtain 
ma.ximum  utilization  is  also  practiced, and  we  look  fons'ard 
to  further  refinements,  includiny;  computerized  log  posi- 
tioniiiK  to  maximize  production  from  the  delivered  log. 
Two  plants  attached  to  sawmills  are  producing  compres- 
sed fuels  from  mill  waste,  and  one  plant  manufactures 
an  industrial  gum  (Stractan)  from  larch  residues. 

Pulp  and  paper  plants  and  particle  board  plants  are  secon- 
dar>'  manufacturers.  The  txvo  installations  in  Montana  use 
as  their  basic  raw  material  wood  chips,  shavings,  and  saw- 
dust obtained  from  sawmills  and  plywood  plants. 
Residues  that  formerly  went  up  in  smoke  are  now  being 
converted  into  useful  products. 

The  Hoenier-Waldorf  pulp  mill  near  Missoula  recentK' 
installed  a  debarker  and  chipper  to  fill  short-term  raw 
material  needs  by  utilizing  dead  trees  not  suitable  for 
lumber  or  plywood.  This  plant  also  uses  hogged  mill  waste 
for  steam  production.  The  particle  board  plant,  also  in 
Missoula,  is  constructing  a  steam  plant  for  utilization  of 
residues. 


REDUCTION  AND  CONTROL 

OF  MANUFACTURING  POLLUTANTS 

Air  (|ualit> :  The  most  pressing  problems  are  smoke,  par- 
ticulates, or  odor  from  tepee  burners,  boiler  systems, 
and  pulp  manufacturing. 

.\  1968  survey  by  the  .Montana  Department  of  Health  and 
Envininmental  Sciences  revealed  88  tepee  burners  in 
operation,  none  o(  which  were  capable  of  meeting  state 
emission  standards.  By  May  1970,  54  of  these  burners 
remained  and  were  being  examined  for  compliance.  .At 
the  beginning  of  1972,  48  burners  were  still  operating, 
of  which  eight  were  not  always  in  compliance  with  regula- 
tions. 

The  costs  of  meeting  state  requirements  \aried  tremend- 
ously, from  a  low  of  -SI. 600  for  revising  a  small  tepee 
burner  to  a  high  of  S1,.5<M),0(K)  tor  replacement  by  a  boiler 
system.  Some  of  the  boiler  installations  are  being  further 
refined  because  of  inability  to  meet  state  or  county  regula- 
tions. 


The  28  companies  who  responded  to  a  recent  statewide 
questionnaire  reported  a  total  of  29  teiJoe  burners  prior 
to  1968.  (Ji  these,  12  have  been  revised  and  five  replaced 
by  new  burners;  seven  have  been  eliminated  by  luiiler 
systems,  lour  by  landfills  and  other  uses,  and  one  by  mill 
closure. 

Prior  to  construction  of  the  pulp  plant  in  1957  virtually 
all  resiilue  was  unused  and  disposed  of  by  burning.  With 
the  pulp  jilaiit  in  operation  and  production  increasing, 
unused  residues,  excluding  bark,  decreased  from  72  per- 
cent ill  l^Xi2  (2)  to  26  percent  in  1969  (4).  Estimates  of 
bark  residues  were  first  made  in  1969  when  72  percent 
of  the  total  bark  generated  was  unused.  Including  bark, 
approximately  -il  percent  ol  plant  residues,  b\  volume, 
were  not  used  that  year.  .More  recent  data  are  not  available, 
but  weestimate  that  at  the  end  of  1971  less  than  20  percent 
of  total  plant  residues  were  not  being  utilized.  With 
strong  possibilities  for  the  construction  of  two  more  parti- 
cle board  plants  in  western  Montana,  the  use  of  tepee 
burners  should  continue  to  decline. 

The  15  major  wood  residue  boiler  systems  in  the  state 
are  meeting  particulate  emission  standards  through  the 
use  of  scmbbers.  The  two  plants  which  do  not  meet  these 
standards  are  l>eing  modified. 

In  1970  Hoemer- Waldorf  embarked  on  a  two-phase  air 
pollution  control  program.  Phase  I  involved  adapting  a 
newly  developed  low-odor  chemical  recovery  and  elec- 
trostatic precipitator  to  the  largest  of  three  recovery  fur- 
naces. This  was  designed  to  bring  emissions  from  the 
furnace  within  state  standards  for  particulate  collection 
and  within  expected  standards  for  total  reduced  sulfur 
(TRS)  emissions.  Phase  I  also  involved  the  addition  of 
water  scrubbers  to  the  hogged  fuel  boiler.  These  modifica- 
tions were  completed  in  .\ugust  of  1970,  and  test  data 
revealed  the  unit  to  be  well  within  established  emission 
standards. 

Modifications  to  number  three  recover>'  furnace  was  com- 
pleted in  .April  of  1971.  Extensive  emission  testing  on 
the  modified  furnace  during  May  and  June  revealed 
that  it  is  capable  of  operating  with  TRS  below  the  daily 
average  concentration  of  17.5  ppm  as  specified  in  Regula- 
tion 90-008,  effective  .November  .30,  1972;  that  emis- 
sions of  sulfur  dioxide  from  the  modified  furnace  are  neg- 
ligible; and  that  the  measured  particulate  collection 
efficiency  of  the  electrostatic  precipitator  ranges  between 
93  and  95  percent,  substantially  below  the  level  of  over 
99  percent  guaranteed  b\'  the  manufacturer.  Following 
many  additional  nKxlifications,  tests  in  1972  revealed  the 
unit  to  be  operating  at  98-percent  efTiciencv .  Further 
improvements  are  sought. 

The  installation  of  necessary  etiuipment  to  bring  the  entire 
Missoula  mill  into  compliance  with  state  emission  stan- 
dards is  progressing.  It  is  anticipated  that  Phase  II  will 
be  operational  by  the  end  of  October,  1972. 

The  particle  board  plant  had  the  most  advanced  air  pollu- 
tion control  measures  incoriiorated  in  its  construction 
and  is  perfonning  satisfactorily. 
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Water  quality:  Meeting  state  water  qualit>'  standards  has 
been  less  of  a  problem  for  the  wood  products  iiidustnes 
than  meeting  air  standards.  Water  quality  tests  as  required 
for  federal  discharge  applications  have  been  made  and, 
where  necessar>-,  weekly  measurements  are  taken  of 
influent  and  effluent. 

Outflows  from  log  storage  ponds  and  sewage  disposal 
plants  have  been  brought  into  compliance  through  con- 
struction of  settling  ponds  and  trash  racks  for  the  former 
and  secondan.'  treatment  orchlorination  for  the  latter.  One 
operator  filleil  his  pond  and  went  to  tlr>land  storage,  in 
another  instance,  separate  stonn  sewers  were  constructed. 
.Most  of  the  plywood  plants  and  sawmills  are  recycling 
the  wastewaters  used  in  their  processes.  The  pulp  mill 
recently  increased  its  holding-pond  capacity  and  installed 
clarifiers,  .ind  water  discharges  now  meet  state  stand.irds. 


Conclusion 

rlic  iurcst  products  industr)  is  .Montana's  largest 
employer  in  the  manufacturing  segment.  Intensive  forest 
management,  and  increased  utilization  using  the  most 
advanced  techniques,  with  recognition  of  maintaining 
environmental  quality,  will  enable  the  industry  to 
increase  its  contribution  to  the  state. 
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Introduction 


y/iis  ihiirtir  rtitiu  ■>  titi   iiiiiin  (Utilities  of  the  Emrionmental  (,)uality 
Council  it\>C)  at  the  end  of  its  first  year.  The  li-memher  council  created  by 
the  Montana  Eniirontnental  Policy  Act  (MEPA)  teas  ornanized  on  July  7.  1971.  An 
exeitiliie  director  uas  apjxiinted  on  September  I,  and  implementation  of  MEPA 
benan  immediately.  On  October  7.  1971  interim  nuidelines  for  the  preparation 
of  environmental  impacts  statements  (EIS)  were  promultiated  under  Section  69-6504 
of  the  act  and  distributed  to  state  w^erirtfs.  boards,  commissions,  and  institu- 
tions. Reiisiims  of  the  interim  nuidelines  were  adopted  by  the  council  on  July  21, 
1972.  (See  appendix  for  copies  of  MEPA  and  revised  auidt-lines.) 

EQC  activities  covered  in  the  chapter  all  involve  implementation  of  MEPA 
as  required  by  various  sections  of  the  act.  The  first  part,  council  operations, 
includes  a  review  of  formal  procedures  in  accordance  with  Section  69-6504,  a 
statutory  revieiv  in  accordance  with  Sections  69-6504  and  69-6505,  and  a  dis- 
cussi(m  of  the  council's  role  established  by  Sections  69-6574  through  69-6.517. 

As  also  required  by  Section  69-6514,  the  chapter  contains  a  review  of 
the  environmental  programs  and  activities  of  state  agencies.  Although  only  seven 
are  covered  in  this  first  report,  review  of  all  state  agencies  will  be  an  ongoing 
function  of  the  EQC  to  ascertain  the  quality  of  environmental  decision-making. 

The  final  portion  presents  staff  investigations,  another  duty  stipulated  by 
Section  69-6514.  A  paper  on  Coal/energy  development ,  one  of  the  most  serious 
and  immediate  environmental  problems  confronting  the  state,  is  included,  as  is 
a  study  on  spray  irrigation  of  wastewater,  a  waste  disposal  alternative  that 
could  have  beneficial  application  in  Montana. 

The  EQC  investigation  of  speculative  land  development,  a  current  environ- 
mental problem  as  critical  as  coal/energy  development,  could  not  he  completed 
in  time  for  inclusion  in   this  report.  William  D.  Tomlinson's  study  of  the  pro- 
liferating activity  in  land  transactions,  and  the  statutory  and  regulatory  com- 
plications relating  to  such  activity,  will  be  distributed  as  a  separate  EQC 
publication  in  the  near  future. 


EQC  Operations 


One  of  the  tir->t  actions  taken  by  agencies  iindertlie  niternii 
guidelines  was  preparation  of  internal  procedures  for 
meeting  the  requirements  of  Section  69-6504. 


Internal  Procedures 

Internal  procedures  submitted  to  the  EQC  vary  from  those 
of  extreme  simplicit>'  to  carefully  prepared,  comprehen- 
sive procedures  for  some  of  the  larger  agencies  hasing 
major  environmental  responsibilities  or  impacts.  Exam- 
ples of  the  latter  are  the  Departments  of  State  Lands  and 
Natural  Resources  and  Conservation.  .\  few  agencies  such 
as  the  Department  of  Planning  and  Economic  Develop- 
ment, the  Bureau  of  Mines  and  Cieolog>',  the  Department 
of  Administration,  and  the  Department  of  .\lilitar\-  Affairs 
responded  to  the  effect  that  they  undertook  few  if  any 
actions  requiring  preparation  of  environmental  impact 
statements.  Agencies  that  probably  will  need  to  file  EIS's 
but  have  not  yet  submitted  internal  procedures  are  the 
Department  of  Planning  and  Economic  Development,  the 


Huriau  ot  .Mines  and  Geology,  the  Department  of  Lives- 
tock, and  the  Cooperative  Extension  Service. 

One  of  the  functions  of  the  EQC  is  to  give  specific  gui- 
dance in  the  improvement  of  internal  procedures.  The 
Eye  has  worked  with  the  agencies  both  informally  and 
formally  in  this  regard  and  will  continue  to  do  so. 

Agencies  sometimes  desire  assistance  in  defining  actions 
for  which  impact  statements  are  required.  They  also 
retpiest  advice  as  to  the  range  of  environmental  impacts 
to  be  considered,  .\lthough  agencies  ha\e  been  advised 
to  consider  secondar>'  impacts  in  addition  to  primary, 
these  have  not  l>een  well  defined.  In  this  regard  the  con- 
cept advanced  by  the  General  .\ccounting  Office  that  ". 
.  .  project  inputs  generally  cause  primarv'  impacts  and 
project  outputs  generally  cause  secondary  impacts"  (1) 
may  be  helpful.  To  accomplish  the  intent  of  the  act  it 
is  important  to  identifv  the  long-tenn,  unintended  con- 
setiuences  of  a  proposed  action  as  well  as  the  short-term, 
intended  consequences. 
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Another  difTicult  but  essential  challenge  in  the  develof>- 

ment  of  internal  procedures  has  lieen  the  SI  EPA  directive 
...  to  develop  methods  and  procedures  which 
will  insure  that  presently  unquantified 
environmental  amenities  and  values  may  be 
Riven  appropriate  consideration  in  decision- 
making along  with  economic  and  technical 
considerations. 

Despite  some  eilorts,  progress  in  compliance  with  these 

directions  has  been  insufTicient. 

Howartl  T.  Odum,  a  renowned  professor  of  environmental 
engineerinK,  has  discussed  the  "replacement  value  of 
ecosystems."  He  notes  that  many  public  actions  are  jus- 
tified with  cost-l>enefit  ratios  in  a  way  that  ignores  values 
that  cannot  be  reduced  to  monetarv-  tenns.  This  is  espe- 
cially tnie  in  the  case  of  industrial  developments  compet- 
ing with  existing  natural  values: 

.  .  .  the  wilderness  values  are  undenippraised 
because  they  have  no  easily  recognized  dollar 
\alue  that  can  be  compared  with  the  liuiires 
available  for  the  proposed  new  enten'rise  . 
.  .  Perhaps  the  energetic  common 
denominators  can  be  employed  to  evaluate  all 
uses  in  the  same  tenns  so  that  planning  boards 
can  act  fairly,  pnttect  the  public  interest,  and 
develop  patterns  for  the  energy  network  that 
is  best  for  man's  sursival  (4). 

This  methodology  involves  placing  dollar  values  on 
ecosystem  energies  using  the  dollar/calorie  equivalent  of 
the  entire  econom>-.  Using  such  an  e(iui\alent,  nature's 
own  metabolic  budget  —  the  work  nature  does  (or  its 
own  maintenance  —  can  be  included  in  economic  evalua- 
tion. For  ex.miple: 

To  replace  complex,  diverse,  and  beautifid  for- 
est requires  about  100  years.  The  photo- 
synthesis per  sc|uare  meter  of  a  forest  may  be 
approximately  40  kcal/m*  (day).  The  dollar 
equiNalent  of  work  driven  by  organic  fuels  is 
about  10.(M)0  kcal  dollar.  With  4047  m'/acre 
the  dollar  value  of  replacement  of  an  acre  of 
this  forest  is  S.iS.i.OtM)  per  acn-.  Losinu  the 
development  value  of  l(K)  \ears  for  an  acre 
of  land  is  a  major  loss.  A  single  tree  of  about 
100  \ears  of  age  is  estimated  in  this  way  to 
be  worth  $3,000  (4). 

.Although  reduction  of  environmental  values  to  easily  rec- 
ognized quantities  is  helpful,  it  does  have  limitations. 
Most  obvious  is  the  fact  that  complex  natural  systems  are 
vtrippetl  of  their  character  to  enable  easy  monetars'  com- 
parison. .-Vn  additional  essential  approach  is  to  develop 
a  land  ethic  that  will  jx-nnit  comparisons  to  be  made  on 
the  basis  o(  environment.il  sensitivity  as  well  as  economic 
evaluation. 

The  Departnu'ifl  of  State  L;»ntls  has  used  such  an  approach 
in  its  recreational  potential  evaluation  system.  The 
general  outlook  of  the  system  is: 

«.    Recreational  values  increase  with  the  degn-e  oi  v.ini-t\ 
of  topography  and  vegetation  on  a  parcel. 


b.  Esthetic  values  increase  with  the  degree  of  unique- 
ness of  a  parcel. 

c.  Completely  agricultural  parcels  have  values,  but  are 
not  highly  valued  in  comparison  to  other  nonagricul- 
tural  parcels. 

d.  Completely  flat  parcels  are  not  as  valuable  as  parcels 
with  more  terrain  variety. 

e.  .\11  live  streams  and  lakes  have  salue  regardless  of 
surrounding  use  and  vegetation  cover. 

f.  .\ny  evidence  of  recreational  use  on  a  parcel,  other 
than  hunting,  means  that  citizens  have  placed  a  special 
value  on  the  parcel  (3). 

State  agencies  will  have  diflicult>  in  arm  mi;  .it  i-ii\iriiii- 
mental  analyses.  Both  quantification  and  sensitix  it\  mod- 
els are  largeK'  undeveloped.  The  point  is  to  elevate  pre- 
sentls  uncjuantified  environmental  values  to  partnership 
with  economic  and  technical  considerations.  In  doing  so, 
reduction  to  easy  quantities  is  not  the  only  —  and  probably 
not  the  most  fruitful  —  approach. 

Environmental  Impact  Statements 

Section  69-a504  (b)  (3)  of  MEPA  directs  all  agencies  of 
the  State  of  Montana  to  prepare  detailed  statements  on 
proposals  for  projects,  programs,  legislation,  and  other 
major  actions  of  state  government  significantly  affecting 
the  quality  of  the  human  environment. 

The  EIS  must  cover  the  following: 

Description  of  the  proposed  action  in  suf- 
ficient detail  to  enable  a  reviewer  to  grasp 
the  essence  of  the  action. 

Environmental  impacts,  primap  and  secon- 
dary, beneficial  and  adverse.  I  .Xdv  erse  impacts 
that  cannot  be  avoided  should  the  proposal 
be  implemented  must  be  specifically  iden- 
tified.) 

Consideration  of  reasonable  alternatives. 

Relationship  between  local  short-term  uses  of 
the  environment  and  maintenance  and 
enhancement  of  long-term  productivity. 

Irreversible  and  irretrievable  commitments  of 
resources. 

As  of  June  30.  1972  six  agencies  had  filed  64  EIS's  covering 
a  wide  range  of  action.  Four  agencies  haxe  filed  a  total 
of  .52  negative  declarations  (see  appendix).  The  negative 
declaration  means  that  the  agencv  evaluated  the  env  iron- 
mental  effects  of  the  propositi  .iction  and  conclude<l  that 
the  impacts  were  insignificant  or  nonexistent. 

In  effect,  preparing  the  environmental  impiact  statement 
re(|uires  the  agency  propoosing  the  action  to  gixe  good- 
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faith  coiisiiieratioii  to  t-nviroiii)it-iitul  c-oiisequfncfs  at  the 
fitrhfst  |H>s-.iblf  pitiiit  III  tht*  (IfiiMOti-iiiiikiiiu  prcKi-ss. 
The  National  Enviroiiiiu-ntal  Policy  Act  (NEPA),  iiixm 
which  MKPA  i>  iiUKlelfd,  ".  .  .  muiulutes  a  rather  finely 
tunrii  and  systematic"  halaiiciiiK  aiiahsis  in  each 
instance,"  as  the  Caltfrt  Cliff',  court  decision  noted. 
Anencles  that  have  integrated  the-  K!S  into  exist  in«  rev  lew 
proc-esses  have  loiind  it  an  etlecll\e  aid.  Speaking  ot  tile 
national  act.  Tiniotiiy  H.  .\tkeson,  general  counsel  ol  the 
federal  Council  on  Eiivironineiital  <.)iiality,  said.  "NKP.\ 
only  recjuires  what  should  already  he  implicit  in  the  notion 
of  res|)oiisil)le  decisitin-makinn"  (2).  Anencies  that  wish 
to  minimi/e  or  iniiore  the  eii\  ironmental  eflects  ot  their 
uttioiis  naturallN  consKler  the  process  irritating  and  Imr- 
deiisome. 

Agencies  can  alsci  use  the  EIS  to  achieve  greater  public 
participation  in  decision-makinu-  Disclosure  of  proposed 
actions  throiiuh  distrilnilion  of  EIS"s  to  interested  publics 
and  the  press  can  brinn  \aliiable  input  and  accomplish 
lietter citizen  rapport.  The  EIS  is  an  elVective  public  infor- 
mation vehicle  prior  to  public  meetings  and  heariiiKs. 

Whether  or  not  .i  hearinu  may  In-  called,  the  aKency  prepar- 
ing the  statement  is  responsible  for  making  a  draft  avail- 
able to  the  public  for  review  and  comment.  Any  individual 
urorgani/^ilion  ina>  e.vpress  support  or  opposition,  suggest 
additional  alternatives,  or  provide  other  input  that  ma\' 
be  lacking  in  the  draH. 

Agencies  usually  allow  .30  to  45  da>  s  for  comment.  In 
some  cases  notification  of  availability  of  draft  statements 
is  not  adequate.  The  EyC  recognizes  that  further  effort 
on  its  own  part  and  that  of  the  agencies  is  needed  in 
this  regard.  The  revised  guidelines  provide  for  early  notifi- 
cation in  ca.ses  where  controversy  is  anticipated. 


Although  MEP.A  directions  apply  to  state  agencies,  private 
sector  enterprises  are  afiected  in  cases  where  a  proposed 
action  requires  a  license,  permit,  lease,  or  other  entitle- 
ment from  the  state.  If  the  action  is  controversial  or  signifi- 
cantly affects  the  human  environment,  the  involved 
agency  must  prepare  an  EIS.  In  most  cases  the  agency 
will  refjuire  the  applicant  to  submit  an  environmental 
impact  analysis  of  the  proposed  action,  which  is  used  in 
preparing  the  EIS  submitted  to  the  EyC.  E.xamples  of 
this  procedure  include  infonnation  supplied  by  sub- 
dividers  and  land  developers  to  the  Department  of  Health 
and  Environmental  Sciences  pursuant  to  its  authority  to 
regulate  water  and  sewage  problems  of  such  develop- 
ments. 

.Agencies  are  tinding  the  KIS  a  valuable  means  of  drawing 
upon  the  expertise  of  other  agencies  as  a  source  of  con- 
stnictive  criticism  and  creative  suggestions.  In  a  letter 
to  the  E(,JC  concerning  the  Beartooth  State  Recreation 
Area  EIS.  James  Posewitz,  administrator  of  the  en\iron- 
ment  and  information  division  of  the  Department  of  Fish 
and  Game  wrote:  "Comments  receix'ed  from  a  variety  of 
agencies  certainly  assisted  in  improving  the  project,  and 
we  thank  all  respondents."  Distribution  of  EIS's  is  a  means 
of  coordination  not  only  with  state  agencies  but  also  with 


federal  agencies  and  with  local  government  units  and  citi- 
zen groups.  The  Department  of  Natural  Hesources  and 
C;oiiser\ation  EIS  for  the  Squeezer  Meadows  timber  sale 
is  an  example  of  the  broad  range  ol  exiH-rtise  and  public 
invobement  that  can  be  included  in  the  EIS  priKess: 
coinnients  were  solicited  and  received  from  Hegioii  I, 
Forest  Service.  Flalheatl  National  Forest  supervisor's 
office.  Departments  of  ^"ish  and  Came,  Planning  and 
Economic  Development,  Agriculture,  and  Health  and 
Em  ironmental  Sciences  (water  (luality  and  air  pollution 
control  bureaus);  Montiina  Wildlife  Federation,  Swan  Val- 
ley Citizens  Conservation  Council;  Flathead  Wildlife, 
Inc.;  and  Student  Environmental  Kesearch  C-enter 
(University  of  Montana). 

The  MEPA  re(inirement  that  agencies  give  good-faith  con- 
sideration to  environmental  consequences  of  proposed 
actions  applies  even  to  proposals  that  may  not  result  in 
preparation  of  an  EIS.  In  some  cases  interagency  confer- 
ences have  led  to  modifications  of  plans  before  an  EIS 
is  drafted  —  modifications  that  may  reduce  the  action's 
environmental  effects  to  the  point  where  a  statement  is 
not  required. 


The  process  of  environmental  impact  analysis  is  still  in 
its  infancy.  Attempts  to  comply  with  the  EIS  re(juirement 
have  often  been  uncertain  and  incomplete.  More  work 
is  needed  to  insure  that  all  agencies  adopt  an  environmen- 
tal perspective  in  their  actions  —  not  just  in  connection 
with  specific  projects  but  in  relation  to  basic  policies  and 
l^rogram  structures.  Lack  of  environmentalb  trained  per- 
sonnel and  adherence  to  old  decision-making  habits 
remain  problems.  In  some  instances  the  EIS  is  an  after- 
the-fact  exercise  used  to  justif>'  decisions  already  made. 
Consideration  of  alternatives  is  frequently  inadequate, 
and  rarely  is  the  ultimate  alternative  —  taking  no  action 
at  all  because  of  environmental  consequences  —  consi- 
dered. Certainly  the  elevation  of  environmental  conside- 
rations to  full  partnership  with  technological  and 
economic  factors  in  state  decision-making  has  not  yet  lieen 
fully  achieved. 

Agencies  have  encountered  some  problems  in  the  applica- 
tion of  MEPA's  EIS  recjuirements  to  specific  proposals, 
problems  which  the  E(,)C  has  attempted  to  resolve 
through  issuance  of  its  revised  guidelines  (see  appendix). 
It  is  impossible,  however,  to  anticipate  all  specific  prolv 
lems.  The  rcsponsiblity  for  detailing  the  wa\-  in  which 
each  agency  will  comply  with  the  act  ultimateb  r<-sts  with 
the  agency  itself. 

In  evaluating  experience  with  the  EIS,  it  is  imixirtant 
to  recognize  the  unique  nature  of  the  requirement. 
.Agencies  must  now  not  only  ad\(x;ate  but  openly  engage 
in  self-criticism,  .adverse  impacts  must  be  delineated  and 
alternatives  candidly  assessed.  None  of  this  has  l>een  easy, 
nor  will  it  be  in  future.  But  as  time  passes  and  more  exiJeri- 
ence  is  gained  by  all  concerned,  the  impact  priK-ess  will 
function  more  smoothb'  and  liecome  even  more  valuable 
in  state  |X>licy-making. 
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statutory  and  Administrative 
Review  Under  Section  69-6505. 

One  (j(  the  refiuiremenfs  of  the  Motituna  Environmental 
Policy  Act  is  that  all  state  agencies  review  their  "statutory 
authority,  administrative  regulations,  and  current  policies 
and  procedures"  to  detennine  whether  any  inconsis- 
tencies prevent  full  compliance  with  the  act.  Section 
69-6505  further  recjuires  that  this  review  be  submitted 
to  the  novemor  and  the  Environmental  (Quality  Coimcil 
by  July  1,  1972. 

The  Eye  is  not  satisfied  with  most  ot  the  responses  to 
this  requirement  on  file  by  the  July  1  deadline.  Many 
agencies  seemed  less  than  enthusiastic  about  carrying  out 
the  review,  and  some  responses  consisted  ol  llat  declara- 
tions that  the  agency's  yoveniinn  statutes  and  accompany- 
ing regulations  were  not  inconsistent  with  the  purposes 
of  S1EP.\.  No  attempt  was  made  to  discuss  the  statutes 
and  reuulafions  item  by  item,  nor  were  they  even  listed. 

Few  agencies  proposed,  as  Section  69-6505  recpiires, 
"such  measures  as  may  be  necessary  to  bring  their  author- 
ity and  policies  into  coiifonnit)  with  the  intent,  puri>oses, 
and  procedures "  outlined  ii\  MEP.\.  If  is  possible  ol 
course,  that  oidy  a  tew  agencies  have  conflicts  with  MEP.\ 
purposes,  but  st.itements  that  this  is  the  case  are  unpersua- 
sive'without  a  lidl  discussion  ol  the  statutes,  regulations, 
policies,  and  procedures  involved. 

Even  more  disappointing  was  the  tact  that  some  state 
agencies  hail  not  respoiuled  at  all  by  the  July  1  deadline. 
These  were  the  University  System,  the  Montana  .\eronau- 
tics  Commission,  the  .Agricultural  Experiment  Station,  the 
C(K)perative  Extension  Ser\ice,  and  the  Department  of 
Institutions. 

None  of  this  is  to  say  that  no  agencies  submitted  a  satisfac- 
tory review.  A  number  did,  and  the  EyC  found  their  com- 
ments and  suggestions  ver>'  helpful.  Unfortunately,  these 
agencies  were  in  the  minority. 

One  reason  for  the  i.ickliister  response  thus  far  may  be 
the  dearth  ol  proper  personnel  tor  the  "systematic,  inter- 
di.sciplinar>  approach"  to  environmental  problems  man- 
dateil  b\  M  E  P.\.  In  essence,  the  act  requires  state  agencies 
to  become  introspective,  a  priK-ess  that  retiiiires  atleiiuate 
staff  and  time.  Even  large  agencies  whose  .ictivities 
involve  major  environmental  imp.icts  often  do  not  have 
the  necessary  variety'  aiitl  number  ol  personnel.  The  State 
Department  of  Highways,  for  one,  has  recognized  its  staff 
shortcomings  and  has  expres.sed  a  desire  to  remedy  the 
situation.  Thus  the  poor  response  to  the  rerjuirement  for 
administrative  and  statutory  review  may  be  a  symptom 
of  another,  more  serious  problem. 

The  priKess  ot  ttiitutory  an<l  administrative  review  should 
be  as  nsetiil  to  the  agencies  themselves  as  is  the  submis- 
sion of  such  .1  review  to  the  governor  and  the  E(,)C.  It 
should  afl'onl  .m  opportunitv  for  reflection  and  for  reas- 
sessment of  an  agency's  policies  and  goals,  it  couUI  pro- 
vide a  biise  from  which  to  develop  new  programs,  propose 


needed  legislation,  and  determine  adequacy  of  staffing. 
Hopefully,  the  agencies  that  have  not  yet  fully  complied 
with  Section  69-6.505  will  move  quickly  to  do  so. 

EQC  as  Environmental  Advocate 

.\s  is  usually  the  case  with  a  newly  created  stiite  agency, 
uncertainty  exists  about  the  role  of  the  Environmental 
(Quality  Council.  The  council  cannot  projjerly  l>e  called 
a  regulatory  agency  l>ecause  it  does  not  "regulate"  —  in 
the  common  meaning  of  that  tenn  —  any  particular  area 
of  public  or  private  business.  Perhaps  it  can  best  be 
described  as  an  official  environmental  advocate.  Of  all 
the  organs  of  state  government,  the  council  is  the  only 
one  specifically  created  to  speak  for  the  preservation  of 
envin)nmental  values. 

E(^C  staff  duties,  as  listed  under  Section  69-6514  of  the 
.Montana  Environmental  Policy  Act,  are  largely  those  of 
investigation,  analysis  and  recommendation.  The  coun- 
cil's policing  functions  are  limited  to  Sections  69-6504 
(b)  (.3)  (requirement  of  impact  statements  for  environmen- 
tally significant  actions)  and  69-6.505  (rc(|uiring  state 
agencies  to  review  statutory  and  administrative  policies). 
It  is  therefore  unable  to  bring  traditional  legal  sanctions 
against  agencies  reluctant  to  adopt  an  environmental  per- 
spective in  a  given  instance.  It  can,  however,  with  the 
aid  of  a  concerned  citizenry',  bring  much  public  pressure 
to  bear  upon  lax  agencies.  .And  it  can,  through  normal 
governmental  channels,  seek  to  persuade  such  agencies 
to  do  better  without  resort  to  public  pressure. 

One  of  the  council's  chief  responsibilities  is  maintenance 
of  a  policy  overview  of  state  programs  having  environmen- 
tal consecjuences.  This  includes  fonnulating  recommen- 
dations to  integrate  and  better  coordinate  the  \arious  state 
programs  already  in  effect  a.s  well  as  recommending  new 
policies  and  programs. 

Implicit  in  MEP.A  is  the  recognition  that  for  too  long  state 
agencies  have  been  making  decisions  affecting  the  envi- 
ronment with  a  nunimum  of  public  participation.  Thus 
public  invol\ement  has  tiecome  necessary  in  all  levels 
of  environmental  decision-making.  .\s  noted  prexiously, 
the  environmental  impact  statement  is  a  giant  step  towards 
meeting  this  need  in  that  infonnation  heretofore  unavail- 
able is  now  subjected  to  public  scrutiny  .  In  .uldition,  the 
Eye  maintains  public  files  that  may  Ik*  examined  by  any- 
one concerned.  .All  this  ser\es  to  keep  decision-makers 
more  aware  of  their  responsibilities  and  obligations  to 
the  public. 

If  .m  individual  or  group  has  a  complaint  or  a  proposal 
about  an  environmental  program  or  action,  the  council 
is  available  for  consultation.  If  necessary,  the  complaint 
or  projxisal  will  be  brought  to  the  attention  of  the  approp- 
riate state  agencies  and  ofTiciaU  for  jxissible  action.  It 
may  be  determined  that  an  EIS  should  Ik-  filed  or  that 
achange  of  policy  is  inonler  If  nothing  else,  the  complaint 
or  proposal  can  be  intro<lucetl  into  the  politic  fonim  for 
widespread  discussion. 
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DopUe  111  voulh,  tlu-  K<,K'  hu*  .ilrriitlv  injti-lrd  itself 
iiitti  iiiiinrmiis  itMU's  at  thr  rc-<|iirst  iii  viinotis  It-KislatDrt, 
l>ri\iitr  I'lti/riiH,  uKfiicifs,  jiul  orKam/titioiiN.  Such  invo- 
tiKdlioii't  Kuvr  iiivoKfilroiiipl.iiiits  <>t  wutor  i|iiulit\  ilfKru- 
liatitiii  trxjiii  U'cdlol".,  hiKh\va\ -hruiKt-  stuiiicN,  cnvjroii- 
inriital  ha/.ml>  at  l.il)l)>  Dam,  utility  traiisiiiissioii-liiif 
routing,  c'unstruc-tion  ol  stfani-KfOf ratiiii;  plants  at  Ciil- 
strip,  (IraliiaKf  of  wctlaiiils,  ml  set-ps  and  spills,  land 
ilrxrlopinriit  aitiNitit-s,  anil  liiKtiwav  routing 

Tilt*  K(,K!'h  iiiain  allifs  in  tlu-  (jiirst  for  a  <pialit>  rnviroii- 
nifiit  arc  i  oiu  crncd  indiMdiials  lH)tli  within  and  without 
state  Ko\fniiiifnt.  B<-iaiisf  it  has  a  liiniti-d  stall,  tlu- coniicil 
caiiniit  hi)|>c-  to  Ik-  awurt-  of  cver>'  fiivin>nineiital  issue 
c-«)nfrontinK  the  state  lint  must  of  necessity  rely  on  a  con- 
tinnalK   alert  and  infoniied  citi/enry.  With  this  kind  iil 


help,  greater  hannuny  can  iH'rhaps  lie  achieved  nut  only 
between  the  people  and  their  environment  but  also 
lielween  the  i)eople  and  their  noNenimeilt. 
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State  Agency  Programs  and  Activities 


This  section  is  a  review  of  the  main  environment-related 
pnijtrams  and  activities  of  the  following  state  departments: 
health  and  Eii\  inimnental  Sciences,  St;ite  Lands,  Auricnl- 
tiire,  FlanninK  and  Economic  Development,  Natural 
Resources  and  Coiiser%ation,  and  Fish  and  Game.  Time 
and  space  restrictions  and  continuing  jjrow  h  of  the  execu- 
tive branch  limit  this  section  to  a  surface  treatment.  In 
future,  sUite  aneiics  proKrams  —  especially  problem  areas 
—  should  be  reviewed  in  greater  ilepth. 

Department  of  Health 

And  Environmental  Sciences 

An  analysts  of  the  department's  programs  can  begin  with 
solid  waste  management  and  a  peculiar  statute  still  on 
the  lx>oks  (though  probably  no  longer  applied).  Section 
26-402  of  the  Montana  codes  provides  that  beaver  dams 
which  back  up  municipal  sewage  drained  in  rivers  to  the 
IX)int  where  a  public  health  problem  is  created  should 
l)e  blasteil  to  pemiit  the  sewage  to  flow  freely  downstream. 
To  a  person  with  even  a  mild  case  of  environmental  aware- 
ness the  law  seems  ridiculous.  However,  it  is  t>pical  of 
environmental  problem-soKingol  an  earlier  era  when  the 
relationship  between  public  health  and  environmental 
quality  was  not  appreciated. 

Solid  Wastes 

Suli-,t.iiitial  uuiiibcrs  of  the  public  and  various  govenimen- 
tal  (juarters  often  reflect  the  above  attitude  toward  what 
is  misnamed  the  refuse  disposal  problem.  Only  the  most 
obvious  symptoms  of  the  solid  waste  problem  are  cur- 
rently the  fix.-us  of  concern  and  effort  at  state  and  local 
levels  in  Montana.  The  majority  of  refuse  disposal  sites 
in  the  slate  are  still  oiH-n  dumps  (4).  Most  of  these  are 
s(»ua-es  of  health  and  safety  hazards,  examples  of  needless 
land  pollution,  and  contributions  to  air  pollution  when 
they  bum.  The>  can  harbor  disease-carrying  pests,  pollute 
nearby  lakes,  streams,  and  groundwater,  and  deflate  the 
value  of  the  land  on  which  they  are  situated. 

The  current  solution  to  this  problem,  and  the  thnist  of 
existing  refuse  dis|X)sal  laws  and  regulations,  is  conver- 


sion of  open  dumps  to  sanitary  landfills.  To  aid  rural  areas 
in  accomplishing  such  conversion,  joint  refuse  districts 
were  pemiitted  by  the  1971  legislature.  Sanitary  landfill 
techniijues  are  well  established;  information  on  them  is 
readily  available  to  anyone  serious  about  the  prospect. 
Some  success  has  been  achieved  in  .Montana,  with  approx- 
imately 55  percent  of  the  population  using  sanitary  land- 
fills, mostly  in  large  communities.  Statewide,  however, 
onlv  about  60  of  the  514  communities  have  landfill  sites 
(4).' 

Essentially,  the  sanitary  landfill  alternative  does  not  get 
to  the  root  of  the  problem  but  barely  treats  a  symptom. 
Although  disposal  of  garbage  in  open  dumps  creates 
immediate,  obvious  health  and  economic  problems,  burial 
of  garbage  is  only  a  short-term  solution.  In  some  cases 
a  landfill  is  not  really  sanitary.  In  several  states,  for  exam- 
ple, phenols  in  plastics  have  polluted  groundwater. 

An  increasing  body  of  literature  is  focusing  on  alternatives 
to  refuse  disposal.  These  include  reusing,  recycling,  and 
reprocessing  products  and  reducing  excesses  in  pnxluc- 
tion  and  consumption.  Recycling  is  the  ultimate  answer 
to  needless  depletion  of  natural  resources  and  the  disposal 
ofmaterials  that  can  be  reused  or  reintroduced  into  natural 
cycles  with  minimal  impact.  However,  even  with  the 
mounting  concern,  the  rates  for  paper  recycling  are 
approximately  the  same  as  in  World  War  II  (24).  In  fact, 
the  reuse  of  paper  residuals  as  a  percentage  of  total  paper 
production  is  declining  because  contamination  of  paper 
products  with  plastics  and  metals  is  increasing,  thereby 
making  it  more  difficult  to  reuse  the  material.  There  is 
clearly  no  nationwide  or  statewide  commitnxni  t>i  ihe 
recycling  of  natural  resources. 

Technology  for  the  collection,  separation,  and  n  priKess- 
ing  of  refuse  is  still  in  the  experimental  st<tge  but  looks 
fairly  promising.  .\  S2  million  hydrapulix-r  oix-rating  in 
Ohio  haiullcs  .50  tons  ot  retiise  ilaiK  and  \ielils  nine  tons 
of  reusable  pajx-r  liber,  three  and  one-thinl  tuns  each  of 
glass  ciillet  anil  ferrous  metals,  and  one-iiuarter  ton  of 
aliiininum.  This  total  amounts  to  nearly  a  third  o(  the  origi- 
nal volume  of  refuse  ( 15).  .\n  operation  in  California  bums 
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400  tons  of  refuse  per  day  —  the  amount  produced  by 
160,0(XJ  people  —  and  produces  1 5,000  kilowatts  of  electri- 
cal energy.  This  figure  represents  five  to  10  percent  of 
the  power  that  the  same  number  of  people  consume  in 
a  day  (24).  TechnoIoKical  complications  still  exist,  such 
as  costs  and  eniiieiits,  and  reduce  the  possibility  that  these 
advances  will  be  widely  used  in  the  near  future,  but  at 
least  the  direction  is  toward  a  sound  solid  waste  program. 

From  the  above  it  should  be  clear  that  the  most  difficult 
cpiestions  about  solid  waste  remain  to  be  asked  and 
answered.  But  in  tenns  of  environmental  health  and  lonj;- 
range  human  survival,  those  very  (juestions  are  the  only 
ones  worth  answering.  In  the  dilemmas  of  solid  waste 
manaKement  —  one  of  the  main  problems  of  the  Depart- 
ment of  Health  and  Enviroinnental  Sciences  —  the  con- 
tinued einphasis  on  disiiotal  of  refuse  rather  than  sound 
manauoTnent  aiul  reuse  will  prove  to  be  a  short-siijhted 
stop-i;ap.  .\n  alternative  is  snunested  in  the  report  o(  the 
Colorado  Environmental  Commission,  which  recom- 
mended a  study  of  potential  recycling  systems,  markets 
for  recycled  products,  power  generation,  and  the  possibil- 
ity of  coupling  the  whole  program  witha  regional  transpor- 
tation sNstem  (5). 


Occupational  Health 

rlic  (l<  p.irtinent  is  experiencing  some  difficulties  in 
aclministernig  the  Occupational  Health  Act  of  1971.  Con- 
hision  reigns  at  both  state  anil  feileral  levels  as  to  the 
scope  of  the  legislation  anil  the  appropriate  agency  or 
agencies  to  ailmiiiister  and  enforce  it.  The  hulustrial  Acci- 
dent Board  (Department  of  Labor  and  Industrx)  has  been 
administering  the  Occupational  Safety  .\ct  and  was  ilesig- 
nated  b>  the  governor  as  the  lead  agency  for  the  receipt 
of  funds  under  the  federal  Occupational  Health  and  Safety 
.■\ct.  At  the  same  time,  the  Board  of  Health  and  En\iron- 
mental  Sciences  is  statutorily  designated  as  the  implemen- 
tation authority  for  the  state  Occupational  Health  .Act. 
Herein  lies  the  conbision.  Interagenc>  negotiations  are 
being  carried  out  to  (U-termiue  the  alltK-ation  ol  adminis- 
trative authority  under  both  state  acts.  Implementation 
of  the  legislative  intent  and  potential  of  the  state  health 
act  is  clelaye<l  by  these  jurisdictional  problems.  The  health 
dejiartment  has  promulgated  regulations,  as  per  the 
authority  of  the  act,  which  include  restrictions  on  laser 
energy,  iK-cupational  noise  level,  and  air  contaminants. 

One  aspect  of  the  (K'cupational  program  about  which  the 
department  is  very  clear  is  radiological'health.  Regardless 
of  federal  or  Industrial  .-Xccident  Board  activit>'.  the  agency 
will  continue  its  program  of  radiological  surveillance 
covering  pasteurized  milk,  snow-coring,  phosphate- 
processing  plants,  radon  health  nunes,  private  water 
supplii's,  mine-tailings,  \-ray,  and  laser  equipment. 

Air  Quality 

1  his  suliifit  i>%^  ri'ifiM'd  mc)r<-  public  .itti'iitum  tli.m  an> 
other  environment.il  loncern,  especially  since  the 
implemcnt.ition  pl.in  that  the  Board  of  He.ilth  .mil 
Environmental  Sciences  proposed  to  the  feder.il  Environ- 
mental Trotection  .\geiic\  was  bliK-keil  b>  the  governor 
anil  remains  in  limbo. 


The  department  has  accomplished  much  under  the  author- 
ity of  the  state  Clean  .\ir  Act  of  1967.  Two  new  sections 
dealing  with  urban  air  pollution  and  agricultural  and  forest 
burning  ha\e  been  established.  Several  new  control  pro- 
jects are  underu'ay,  including  a  program  to  encourage  fre- 
quent street  cleaning  and  paving  or  the  use  of  dust  sup- 
pressants. .\  newly  hired  department  meteorologist  is 
helping  to  coordinate  slash-burning  activities  of  many 
federal  and  state  agencies  to  insure  that  an>'  netessar>' 
burning  is  carried  out  under  the  most  favorable 
atmospheric  conditions.  Temperature  profile  soundings 
have  been  completed  in  three  valleys  to  aid  in  assessing 
their  dispersion  characteristics.  The  permit  system 
developed  under  openbuming  guidelines  has  resulted  in 
some  improvement  in  air  i|uality,  although  securing  full 
compliance  is  difficult.  Tepee  burners  are  currently  sub- 
ject to  a  visual  emission  standard  and  are  slowly  l>einK 
phased  out. 

The  department  has  encountereil  some  problems  in 
enforcing  the  Clean  .Air  .Act  through  countv'  attorneys,  who 
have  been  reluctant  to  take  violators  into  court.  Hiring 
of  legal  counsel  at  the  state  level  is  under  consideration. 
This  is  only  one  example  of  the  patchwork  or  nonexistent 
enfoa-ement  that  can  result  from  reliance  upon  local-level 
initiative. 

Water  Quality 

.As  nutcil  in  Chapter  HI,  major  revision  of  the  state's  water 
(piality  law  was  accomplished  in  the  1971  legislature,  and 
good  funding  for  the  program  was  appropriated.  The 
department's  bureau  of  water  ijuality  lielieves  that  com- 
pliance with  existing  standards  will  be  nearly  complete 
l)y  the  end  of  1972  (29).  If  so,  continuing  surveillance 
of  municipal  and  industrial  discharges  will  still  Ik-  neces- 
san'  to  insure  adequate  control.  The  stiuidards  themselves 
may  require  revision  to  accomplish  that  goal.  Special 
attention  should  also  be  paid  to  the  nondegradation 
clauses  of  the  Montana  Water  Pollution  Control  Act,  espe- 
cially since  the  federal  government  may  soon  require  the 
best  practicable  technologies  in  water  pollution  alwte- 
ment. 

Several  deficiencies  in  the  water  ipiality  program  still 
exist.  For  example,  the  lack  of  intenlisciplinarx-  staff  in 
the  bureau  should  be  remedieil  and  promulgation  of  feed- 
lot  regulations  was  long  overdue.  Problems  are  being 
encountered  in  eastern  Montana,  where  recommended 
federal  standards  on  the  health  and  esthetic  aspects  of 
water  supplies  are  not  Iteing  met.  The  tlifficultv'  is  th« 
high  concentrations  of  dissolved  solids  —  siKliuin  car- 
bonates, iron,  calcium,  and  m.igiu-sium  —  found  in  drink- 
ing water.  The  Department  of  N.itural  Resoua-es  and  Con- 
servation  recenth  completeil  a  studv  on  10  of  the  com- 
munities involved.  The  study,  together  with  a  series  of 
recommenilations,  will  Ih'  presented  to  the  communities 
in  the  near  future. 

Perhaps  the  major  water  qualitv'  problem  continues  to  be 
construction  of  secondarx-  sewage  treatment  facilities. 
This  progfiun  is  uniH-tleil  by  l<x-al  inertia  and  bonding 
restrictions,  in  spite  of  a  rtH.-ent  legisl.itive  appnipriation 
of  S4  million  for  the  purpose 
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rhr  morr  profouiull)  cnicul  ijiirilion'*  rrKanlinu  water 
.(.■.lifv  nill»r»talrart-out»ulr  llifjuilMliclumollhrlit-altli 
•mriif  4n<l  iiivol\r  llir  Initial  appropriatiim  ot  watt-r 
•  >ii<ni«  »»r»  ami  the  niaintf naiur  ol  a  i.-on%tT\ati«iii 
•Km  III  all  watrrn»ur%»-s  At  \oiiir  |viiiil  tlu-  tif partiiirnt 
illuuKt  l>r  alilr  tnn>iilril)»lt«-  rx|>rrtl\c  on  tlu-  inattrr  llifst- 
liniMiitant  concrniN  ami  tlu-  <i\rriliif  statt-  watt-r  plan  are 
(ilu-u«\ril  iimlf  r  thr  I)f  partnif  iit  tif  N'atimil  HfsourirN  and 
0011^^1%  at  Inn 

Noise  Pollution 

;:..  h  ,1  :  '!  ih.iilh  aiitl  KiiMKiniiifiital  Scii-iiccs  has 
liail  iKi  iiiMluiiial  iuii\«-  rfNtrRtioii>  in  flloct  lor  sonii-  tinif. 
Ilowrxrc.  tlu-  ilrpartinrnt  lias  no  spfiifii  aiitliority  to  rcK- 
iilatc  what  inidht  Ik-  lalli-il  i-nv  iroinncntal  iioisi-.  The  only 
ici-i>iir%r  for  rxcrsMvi-  iioIm-  k-vi-U  not  ilimtis  associatftl 
with  working  cinulitionN  in  the  niiisaiiit-  law,  a  civil 
rrinetU  that  iIih-s  not  oll'i-r  hroail  coveraKc-  Si-eiiiK  this 
\oiil.  the  ilepartineiit  is  ilraftiiiK  enahlinx  leKislation  tn 
set  stamlarils  anil  r«-slrul  noise  levels.  The  primary'  appli- 
cation of  these  staiulanis  would  he  to  transient  sources 
such  as  motor  vehicles.  In  estahlishinK  such  standards, 
the  department  is  consultinK  with  noise  specialists  and 
is  taking  measurements  ofnonnal  hack^round  noise  levels 
in  xarious  parts  of  the  state.  Local  units  of  Koveniment 
ct)iild  have  an  imijortant  role  in  a  noise  pollution  ahafc- 
ment  program;  lor  example,  ordinances  could  he  eiiacte<l 
that  would  pruhihit  the  mo<lification  of  any  vehicle  in 
a  manner  that  caused  it  to  produce  more  noise  than  at 
the  time  of  manufacture. 

Montana  now  has  only  one  statnton.-  noise  standard,  that 
covering  snowmobiles.  Since  noise  encountered  in  back 
countrx-  areas  as  well  a.s  in  communities  exceeds  levels 
|X?nniHed  by  cxxMipational  noise  restrictions,  more  atten- 
tion to  the  environmental  noise  situation  is  needed. 

The  Oregon  Environmental  (.)nality  Report  for  1971  notes 
thiit  in  implementation  of  noise  abatement  and  control, 
.  .  .  one  should  not  wait  until  all  research  is 
done  and  all  effects  of  noise  are  completely 
understood.  Working  standards  can  be 
implemented  on  the  basis  of  existing  know- 
ledge and  then  refined,  if  necessary,  when 
mure  is  known  (1). 
Certainb  this  slateiiu-iit  applies  to  control  of  noise  pollu- 
tion in  Montana. 

Subdivision  Regulation 

I  lie  lic.dtli  depart  in<-nt,.il<)iig  wit  luither  agencies  charged 
with  lanti  use  authority,  is  having  difTiculty  regulating 
siilMlivisions.  The  clepartment's  authority  is  restricted  to 
asiilMlivision'swateraiid  sew.ige  facilities,  and  this  author- 
ity IS  further  restricted.  |x-rhaps  stymied,  on  three  counts: 
junsdictiun  i\  limited  to  sulxlivisiions  up  to  five  acres 
llhe  effort  was  ma<le  to  cover  10-acre  sulnlivisions);  prop- 
erty transferred  by  metes  anil  Ixmnds  rather  than  by  plat- 
ttnj;  )i  not  Mibjcct  to  review .  and  a  "sanilar>'  restriction" 
'  ' "  the  sutNlivider  to  avoid  giving  the  depart- 

lensive  iiifonnation  on  water  quality  condi- 
iiiiio    ini  i.i.iiis.  This  clause  mnounts  to  a  looph<»le  that 


makes  it  unlikely  that  the  department  will  get  suiTicient 
inionnation  lor  aile(|iiate  review  oi  water  qualitx  problem* 
involveil  in  snlHtivisioiis 

Department  of  Highways 

\u%..n>  ^^|J..  li.is  iltniii  li.iiii  II.  I.  u..  to  HuiddiT  during 
the  siiniincrol  Hi72  knows  that  the  location,  construction, 
and  maintenance  of  highways  and  related  facilities  have 
a  substantial  impact  on  environmental  (|ualit>'.  A  numlier 
of  environmental  (lueslions  confront  each  proposed 
department  project  .mil  must  by  law  become  a  formal  part 
ol  till-  decision-making  process.  The  department  has  noted 
the  increasing  nationwiile  concern  over  the  environmen- 
tal effects  of  highway  construction  and  currently  has 
several  programs  that  attempt  to  ameliorate  some  of  the 
iileiitified  adverse  impacts. 

I'niler  the  Montana  Strip  Mined  Liind  Reclamation  Act, 
the  highway  ilepartment  requires  all  contractors  to  submit 
reclamation  plans  before  initiating  borrow  pit  operations 
from  which  1(),(KK)  or  more  cubic  yards  of  materials  will 
be  taken.  VN'heii  construction  is  completeil.  the  contractor 
must  comply  with  all  provisions  of  the  plan.  The  iiccepta- 
bility  of  the  completed  operation  is  detemiineil  li\  Ini'li- 
way  engineers  at  the  field  and  division  level •- 

The  department  is  currently  conducting  a  small  expen- 
ment  in  revegetation  of  a  segment  of  its  riprap  operation 
on  the  Clark  Fork  River.  Interstate  construction  involved 
extensive  river  encroachment  and  channel  alteration.  By 
agreement  with  the  Department  of  Fish  and  Came,  an 
effort  was  made  to  maintain  the  original  length  of  the 
stream  by  constructing  two  meanders  and  using  large 
boulders  as  riprap.  The  soids  in  these  boulders  have  been 
planted  with  native  trees  and  shnibs  from  nearbx-  sites, 
including  willow  and  cottonwooil  in  the  silt  deposits  at 
the  high-water  line.  This  revegetation  project,  if  success- 
ful, will  improve  roadside  esthetics  and  could  restore 
fish  habitat  in  this  part  of  the  river.  It  could  also  set  a 
good  precedent  for  future  projects  as  well  as  for  the 
remainder  of  the  Clark  Fork  project. 

Two  recreational  water  areas  —  Frenchtown  Pond  and 
Bearmouth  L<ike  —  were  created  in  conjunction  with  high- 
way projects  o\er  the  last  few  years.  The>'  provide  year- 
round  fishing  opportunities  .idt.uciit  to  tin-  iiiterst.ite  svs- 
tem. 

The  department  has  developed  specifications  for  slash 
disposal  after  right-of-way  clearing  but  does  not  lielieve 
that  this  is  the  proper  approach.  Department  jjersonnel 
feel  that  the  responsibility  for  emission  control  in  slash 
disposal  shoulil  rest  primarily  with  the  contractor  as  reg- 
ulated by  the  Department  ol  Health  and  Env  ironmental 
Sciences  (16).  However,  the  ailministrator  of  the  health 
ilepartment's  env  ironmental  sciences  iliv  ision  disagrees, 
maintaining  that  the  Department  of  Highwavs  should 
enforce  its  own  rej^lations  (28). 

The  right-of-way  section  of  the  highvvav  ilepartment  has 
been  involved  in  other  environment-related  projects: 
ac(|uisition  ol  land  adjacent  to  highvvav  projects  lor  ri-crea- 
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tion  or  wildlife  habitat,  an  anti-litter  campaign,  and 
implementation  of  the  Outdoor  AdvertisinK  Act  (2).  The 
last  two  programs  have  not  shown  visible  progress.  Judg- 
ing from  the  amount  of  litter  still  strewn  along  the  rights- 
of-way  of  nearly  every  roadway  in  the  state,  the  amount 
spent  on  litter  collection  is  inadequate.  Ol  course,  the 
root  of  the  litter  problem  is  the  person  who  discards  the 
refuse,  and  to  date  no  campaigns  have  been  successful, 
including  the  nationwide  Keep  America  Beautiful. 

Since  the  department's  regulations  pursuant  to  the  Out- 
door AiKertising  Act  are  an  almost  verbatim  rendering 
of  the  act,  the  time  required  for  their  drafting  and  adoption 
—  over  a  year  —  seems  inordinate.  In  addition,  the  act 
specifies  that  alter  90  days  from  its  elTective  date  (June 
24,  1971)  no  sign  can  be  erected  without  first  obtaining 
a  pennit.  The  Department  of  Highways  extended  this  per- 
mit deadline,  without  any  explicit  or  implicit  statufor> 
authority,  imtil  June  .30,  1972.  Perhaps  slow  pronudgation 
and  delayed  enforcement  of  regulations  contributed  to 
the  apparent  misunderstanding  that  resulted  m  the  erec- 
tion of  a  number  of  unauthorized  signs  bi-tur.'ii  (i.inliiuT 
and  Livingston  ni  .April  of  this  year. 

Otherelfortsb>' the  department  include  recjuiring  contrac- 
tors to  control  emissions  in  hot-mix  operations,  paying 
for  dust  reduction  in  highway  projects,  and  using  bitumin- 
ous suriacing  on  frontage  roads. 

No  other  state  agency  has  more  potentially  adverse 
environmental  impacts  to  cope  with  as  a  result  ot  its  nonnal 
operations  than  the  Department  of  Highw,i\s.  Location 
and  construction  are  problems  in  themselves;  attendant 
activities  such  as  recreation  and  increased  travel,  which 
the  department  solicits  as  part  of  its  advertising  program, 
can  also  have  severe  impacts.  .\11  of  these  need  assessment 
if  the  highway  program  is  to  encompass  environmental 
qu.ilitv . 

The  main  shortcoming  within  the  department  apjiears  to 
be  lack  of  a  systematic,  interdisciplinarv'  assessment  of 
highway  policv'  and  practices  as  they  relate  to  environmen- 
tal (piality.  The  department  does  obtain  input  from  other 
agencies  in  its  decision-making  process,  but  the  weight 
of  these  views  in  final  decisions  is  not  easily  determined. 
.\  recent  example  of  this  can  Ix-  seen  in  the  Butte- Bouliler 
1-1.5  draft  environmental  impact  statement.  The  Depart- 
ment of  Fish  and  Came  was  notified  that  its  contribution 
to  the  statement  might  be  edited  by  the  highway  dejiart- 
ment.  .\s  it  tiinunl  out.  the  lish  and  game  contribution 
was  included,  but  .i  list  ot  .ittached  questions  was  not 
answered  .liul  wasomitteil  trmn  tli<'  .It  ill  nun  i,  I  st.it.nniit 
presented  to  the  public. 

The  highway  ilepartment  should  at  least  be  certain  that 
the  assessment  of  various  environmental  inputs  are  a  m.it- 
ter  of  record  thrj^igh  some  fonnal  memo  pr<x-e<lures.  E\en 
better  would  be  an  intertlisciplinary  team  within  the 
department  to  review  the  en\  ironmental  impacts  ol  opera- 
tions. The  Environinent.il  Ouality  C'ouncil.  at  its  June, 
1972  meeting,  passed  a  resolution  recommending  the  use 
of  envin)ninental  design  arts  in  all  future  highway  pri>- 


jects.  To  do  so  would  be  a  healthy  response  to  the  thinking 
of  landscape  architect  Ian  McHarg  who  wrote: 

.\  plumber  is  a  most  important  member  of  soci- 
ety —  our  civilization  could  nut  endure  long 
without  his  services:  but  we  do  not  ask  plum- 
bers to  design  cities  or  buildings.  So  too  with 
highways:  the  engineer  is  most  competent 
when  considering  the  automobile  as  u  projec- 
tile that  responds  to  the  laws  ot  dynamics  and 
statics.  He  understands  structures  and  pave- 
ments very  well  indeed  and  his  services  are 
indispensable.  But  the  matter  of  the  man  in 
the  automobile  as  a  creature  with  senses  is 
outside  his  ken:  the  nature  of  the  land  as 
interacting  biophysical  processes  is  unknown 
to  him.  His  competence  is  not  the  design  of 
higliways,  merely  ol  the  structures  that  com- 
pose them  —  but  only  after  thev  have  been 
designed  by  persons  more  knowing  of  man 
and  the  land  (Li). 
Should  it  be  thought  that  environmental  assessment  in 
highwav  construction  is  not  a  serious  matter,  the  remarks 
of  Omar  Bradlev  are  good  counsel: 

Year  after  year  our  scenic  treasures  are  being 
plundered  by  what  we  call  an  advancing  civili- 
zation. If  we  are  not  careful,  we  shall  leave 
our  children  a  legacy  of  billion  dollar  roads 
leading  nowhere  except  to  other  congested 
places  like  those  left  behind  (3). 


Department  of  State  Lands 

This  department  is  headed  bv  the  Board  of  Land  Commis- 
sioners, created  bv  the  1889  state  constitution  and  made 
up  of  the  governor,  superintendent  of  public  instruction, 
secretarv'  of  state,  and  attorney  general.  The  overall  func- 
tion of  the  Department  of  State  Umds  is  the  administration 
of  state  lands  acciuired  by  grant  from  the  federal  govern- 
ment or  by  other  means.  The  department  is  involved  in 
two  major  environment-related  operations: 

Management  of  State  Lands 

As  in.iiiil.iticl  li\  ilic  st.itrv  KiLililitii:  \ct,  schfx)l  lands 
must  be  managed  for  dollar  return  to  the  school  fund. 
Other  federal  grant-lands  must  be  managed  for  the  pur- 
poses for  which  they  were  granted,  generally  the  mainte- 
nance of  a  particular  state  institution.  The  state  constitu- 
tion provides  that  all  state  lands  are  to  be  held  in  trust 
for  the  people  and  for  the  lands'  intended  use.  Neither 
prov  ision  clarifies  the  extent  to  which  such  lands  can  l)e 
m;m.iged  for  long-tenii  public  tuMu-fits  .is  well  as  for  short- 
tenn  monetarv  returns  to  the  school  fund  or  other  institu- 
tions. Fortunately,  by  1969  legislative  enactment,  the 
lands  can  be  managetl  in  f  nist  for  the  .ittainment  of  worthy 
objects  helpful  to  the  welllH-ing  of  the  jx-ople  under  the 
multiple  use  concept  (19).  To  clear  up  the  Iwisic  conflict, 
the  1967-1968  Interim  Conunittee  to  Study  the  Diversified 
I'ses  of  State  l-mds  (hereafter,  the  interim  committee) 
recommeiuletl  an  amendment  to  the  state  constitution  to 
pennit  the  Boanl  of  I.,;md  ("ommissioners  to  classifv  land 
in  .icx-oni  with  sound  land  management  pr.ictices  (6),  as 
did  the  I97I  legislature. 
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Pir  tMMni  lw»  loiutilulioiul  •luJlmnzaeitiii  to  Ifasf  lands 
(t>i  \-anou«  |Min»<>»«'*  ^'"'>'  '•'•*  l«*'>*«*«'  '"f  K''«"'tt  '»"*'  Pfo- 
vldc  N  »ourir  of  »i  Jmul  luiulintt.  Two  toiulitiDiis  of 
riiMmnmrtiril  miiv.rt  alldul  this  Ifitsinit:  Kra/.liiu  |x-niiits 
.  with  III!  r\lHtlln!  .111(1  liitiirr  fliviroil- 
l.itioiix  .111(1  rvtrniiiii.ilKiii  ol  any  noxi- 
,,,,v  vx ,  ir\  "   I'lic  rvlrniilii.itioii  r«'(|iiinMiifiit 

1^1,  „•■  IS   iiii|Mct\  unless  the  st.ilc  (Ifsclops 

,  ,  ,IU  \riisili\f  wffd  and  rodt-nl  control 

\  ti  ihc  l>oard  can  inconx>n'*«?  inori'  str- 

^      ■  .  MLd  rrstnctions  nito  npw  liMst-s,  it  can- 

not do  »«>  svith  ItMsfs  already  o|H-rative.  Also,  inonitorinn 
tl»r  use  ol  lands  isdiflk  ult  and  any  iinnil)erof  environnien- 
tal  al>«sc*  can  ({o  sul>slanli.dls  (ninoliced.  The  interim 
lonnnlttrr  if|x>rts. 

Restraints  and  conditions  (on  leases  of  stale  lands) 
■rr  im|M>sed  hs  the  leKislature  and  the  I^nid  Board 
ihraiiKh  the  lease  fonn.  These  restraints  and  condi- 
tions for  the  ino\t  part  are  excellent.  In  ueneral,  the 
conservation  re(|(iirenienls  imposed  on  the  lessee 
are  jjood  and  reflect  s(»iind  jiidumenl.  The  fact 
mnains  that  the  lessees,  rather  than  the  state,  man- 
■  ge  the  land  resource.  The  level  of  conservation 
practices  ninKes  from  poor  to  excellent  depending 
luncels  upon  the  lessee's  interest  and  knowledse 
of  sound  manuKement  practices  (6). 
It  IS  not  clear  to  what  c-onsersation  rc(iuiremcnts  the  com- 
mittee ssas  referring. 

To  ameliorate  the  difTicults'  of  divergent  management 
(|ualit>,  the  interim  committee  recommended  establish- 
ment of  a  state  land  resonrce  deselopment  plan.  Althoii«h 
no  formal  res|x>nse  has  surfaced  on  this  or  the  other  points 
nu»ed,  something  akin  to  the  recommendation  is  proceed- 
ing slowls  in  the  department.  .-Vn  inventor>'  of  all  state 
lands  has  In-en  initiated  to  de.scrihe  what  the  state  owns 
and  to  identify  historical,  present,  and  potential  uses.  In 
completing  this  inventors',  and  in  other  efforts  to  attain 
(jiulits  land  management,  the  department  is  hampered 
by  a  shortage  of  staff.  For  example,  the  lands  inventory 
pnK-eeds  at  the  rate  of  onl>  80.(XK)  acres  a  year  because 
one  person  does  the  field  survey  during  the  summer 
months.  .An  additional  intern  was  obtiiined  for  the  summer 
of  1972  to  study  problems  of  state  land  use,  including 
methods  of  c-om|)ensating  the  school  trust  when  lands  are 
not  used  for  immediate  dollar  return. 

Shortage  of  staff  also  hampers  monitoring  of  environmen- 
tal impacts  on  leased  lands.  This  situation,  combined  with 
lack  of  envimnmental  concern  and/or  information  on  the 
part  of  many  land  users,  dictates  a  crisis  approach  in  state 
land  management:  until  a  situation  deteriorates  to  the 
jxjint  where  it  cries  for  attention  it  is  not  subject  to  correc- 
tion. 

Mining  and  Mine  Reclamation 

'   ■'•■'  ''■■    ' ii-'  M.  I. .Ill, I ...ts  p.isscd  by  the   1971 

legislature,  the  land  luiard  now  has  authority  to  recjuire 
and  scnitiniu-  certain  reclamation  projects.  Because  both 
tialules  are  new,  expi-rience  with  tlieir  ojxTation  is  tenta- 
tive. In  general,  the  department  is  pleased  with  regulation 
activilirs  to  date,  although  problems  have  existed  with 


sand  and  gravel  operations,  some  of  which  are  still  begun 
without  a  reclamation  plan.  Nearly  all  operators  are  now 
aware  of  the  law  and  the  department  will  rely  on  legal 
action  for  compliance  in  the  future  (2.3).  The  hard  rock 
mining  act  has  been  used  to  regulate  dredge  mining  since 
the  Miinl.in.i  Supreme  (;ourt  ruled  that  the  19ft9  Dredge 
.Mining  Kegiil.itiiin  and  l-iiid  Preservation  .\ct  was  iincon- 
stiliiliiuial.  .\ltliotigh  aiilhorit>  under  the  hard  rock  act 
ma\  be  .idccju.ilc  to  coser  dredge  miiiiiiL!.  .(  (  l.irilving 
amendiiK-iit  \Miiild  be  desirable. 

The  strip  mining  act  has  some  deficiencies  that  hain|xrr 
environmental  regulation.  The  act  specifies  that  reclama- 
tion agreements  with  the  Hoard  ol  Land  Commissioners 
are  contracts,  unlike  the  pennits  under  the  hard  nx/k  min- 
ing act,  which  enable  the  board  to  review  operations 
periodically.  The  signature  ol  the  land  commissioner  on 
slri])-mining  contracts  removes  the  department  from  fur- 
ther scrutiny  of  mining  activities. 

The  board  also  has  no  authority  to  deny  strip  mining  in 
areas  where  there  are  excessive  slopes,  scenic  or 
archeologic  values,  or  where  for  other  reasons  adequate 
reclamation  is  not  possible.  The  law  simply  orders  the 
board  to  enter  into  contracts  with  applicants,  in  spite  of 
the  fact  that  areas  such  as  the  Bull  .Mountains  and  Sarpy 
Creek  may  present  insurmountable  reclamation  problems. 
In  addition,  the  act  contains  no  provision  alUjwing  the 
board  to  regulate  the  method  of  mining  in  steep  or  other- 
wise sensitive  areas. 

.Another  difficulty  with  the  act  is  its  silence  on  the  features 
of  an  adetpiate  reclamation  plan.  To  aid  the  board  in  estab- 
lishing  minimum  standards,  the  act  should  specify 
retiuirenients  for  topsoil  reclamation,  establishment  of 
stable  and  diverse  vegetation,  and  maximum  allowable 
slope  of  spoilbanks. 

Realizing  the  enormity  of  impending  coal/energy  develop- 
ments, the  legislature  and  the  land  board  should  l(X)k  for 
new  regulatory  tools  to  minimize  adverse  impacts  on  the 
land. 

Conclusion 

.All  tokl.  tiie  lands  owned  b\'  the  state  present  a  unique 
opportunity  to  exemplify  ({uality  management.  Since  the 
state  actually  owns  the  resources,  these  lands  can  l)e  more 
easily  managed  —  or  mismanaged  —  than  privately  owned 
land.  However,  the  dual  obligation  to  maintain  and 
enhance  resource  capacit>'  and  environmental  amenities 
while  at  the  same  time  observing  an  explicit  revenue  man- 
date is  clear.  Resolution  of  conflicts  inherent  in  this  duality 
will  reejuire  more  effort  than  is  possible  with  the  present 
small  staff.  .Additional  effort,  and  thereby  staff,  will  also 
be  needed  to  meet  the  responsibilities  of  administering 
flic  minini:  lu  t-- 

Department  of  Agriculture 

Divisions  comprising  this  department  will  no  doubt  play 
an  increasingb  important  role  in  monitoring  an  industry 
whose  existence  immediately  depends  on  a  viable  rela- 
tionship with  the  ecosystem.  The  department  is  involved 
in  a  number  of  activities  that  affect  environmental  (piality. 
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Perhaps  the  most  noticeable,  since  the  Presidential  execu- 
tive order  prohibiting  interstate  sale  of  certain  chemicals 
for  predator  control,  is  the  use  ol  poisons,  normalK 
strychnine  baits,  lor  rodent  control.  The  Ensironniental 
Quality  Council  has  granted  an  emergency  compliance 
waiver  to  the  department  in  response  to  a  letter  from  the 
governor  directing  certain  agencies  to  find  a  source  of 
strychnine  baits  and  to  establish  a  temporary  distribution 
system.  The  waiver  pennits  the  department  to  pnx'eed 
with  the  governor's  order  without  previously  filing  an 
environmental  impact  statement.  It  is  conditioned  by 
stipulations  that  preparation  of  the  impact  statement  be 
started  immediateb',  that  it  contain  e.xplicit  justification 
for  chemical  rodent  control,  and  that  nonchemical  alterna- 
tives be  lulK  assessed.  One  of  the  weaknesses  of  the 
rodent  c<jntrol  "emergency"  is  that  no  rationale  has  as 
yet  Ijeen  offered  for  the  chemical  control  program. 

The  pesticides  division  apparently  does  not  have  suf- 
ficient funding  to  expeditiously  implement  the  new  pes- 
ticide law,  although  federal  matching  funds  may  be  made 
available  under  a  measure  now  before  Congress.  Full 
implementation  —  registering  all  pesticides,  licensing 
applicators  and  ilealers,  etc.  —  will  re<iuire  about  two 
years  at  current  funding  and  stafTle\els.  In  addition,  there 
is  no  central  pesticides  laboratorv'  to  enable  agencies  to 
analyze  the  problems  of  pesticides  use.  Herbicides,  as 
well  as  rodenticiiles  and  insecticides,  are  commonb'  used 
in  the  state,  .\lthough  their  effects  can  be  subtle  and  wide- 
spread, no  studies  have  been  made  (8).  Quite  simply,  we 
don"t  know  what  we're  doing,  environmentally  speaking, 
in  the  continuing  widespread  use  of  various  chemicals. 

Another  practice  whose  environmental  impacts  have  not 
been  fully  assessed  is  fruit  fly  extemiination,  especially 
in  lakeside  orchards.  The  law  retjuires  spraying  and  exter- 
mination of  the  fly,  but  the  eflects  of  an\'  residues  on 
water,  air,  \egetation,  and  wildlife  have  not  been 
analyzed. 

The  horticulture  division  inspects  produce  and  has  instate 
(|iiaratitine  power,  but  is  hampered  by  the  fact  that  the 
program  is  seasonal.  Recruiting  competent  personnel  on 
a  seasonal  basis  with  limited  funding  Is  illfVicult  and  limits 
inspections.  Extensive  use  of  chemical  fertilizers  to 
induce  growth  is  one  more  example  of  an  agricultural 
program  that  has  been  assessed  only  as  to  its  effect  on 
prothKti\it\ ,  not  on  the  environment. 

The  above  are  established  programs  whose  impacts 
re(iuire  retrospective  environmental  assessment.  For 
other  programs,  such  as  the  medicated  feed  law  that  ma\ 
come  up  m  the  1973  legislative  session,  impacts  can  be 
considered  beforehand.  .Medicated  feeds,  which  are  cur- 
rently covered  in  a  linntecl  way  by  the  state  Ftxnl,  Drug, 
and  Cosmetics  .\ct,  have  innnediate  environmental  con- 
sequences. Since  similar  meilications  are  used  for 
hiunans,  resistant  strains  may  possilily  develop  thnuigh 
adaptaliiin  .uul  niaki-  hum, in  ilisease  controls  ineffective. 

The  Department  of  .Vgriculture  will  also  be  involved  in 
regidating  Luul  use.  inclndmg  subdivisions.  I'rban  sprawl 
is  alreads    intniding  on  prime  agricultund  land.  This  is 


best  exemplified  in  the  Yellowstone  and  Gallatin  X'alleys, 
where  uncontrolled  subdivision  offers  substantial  short- 
temi  profits  to  retire  land  pennanentK'  from  agricultural 
use. 

All  the  above  agricultural  and  related  activities  need 
review  and  monitoring  to  detennine  their  effects  on  the 
agricultural  and  natural  environments.  Since  the  two  are 
largely  inseparable,  the  Department  of  .Agriculture  will 
have  to  assume  a  prominent  role  in  assessing  a  broad 
range  of  programs  and  their  environmental  impacts. 


Department  of  Planning 
And  Economic  Development 

This  department  was  created  b\'  the  state's  1967  Planning 
and  Economic  Development  .Act.  The  act's  declaration 
of  necessity  and  public  polic>'  is  devoid  of  express  concern 
with  the  quality  of  the  natural  environment,  as  are  the 
four  departmental  functions  —  state  planning  and  com- 
munity, recreational,  and  economic  development  (21). 
This  omission  was  noted  in  a  recent  sur\e\'  of  land  use 
tools  sponsored  by  the  Federation  of  Rocky  Mountain 
St;ites.  In  the  stud>-,  Craig  kirkwood  writes  of  the  Planning 
and  Economic  Deselopment  .Act: 

The  policy  statement  in  this  law  points  up 
the  emphasis  on  economic  development  in 
Montana  with  a  correlative  lack  of  official  con- 
cern with  environmental  issues  of  current 
saliency.  .And  this  policy  of  emphasizing 
development   continues   to  be   stressed 
througliout  the  statute  (10). 
Kirkwood  goes  on  to  note  that  the  agency's  development 
program  is  probably  not  as  bad  as  the  policy  statement 
indicates;    certainly,    however,    phrases    such    as    "ac- 
celerated development  of  natural  resources"  portray  an 
attitude  far  removed  from  what  should  l)e  a  coeval  concern 
with  environmental  (jualitv'. 

Since  the  department  is  involved  in  a  numl)er  of  activities 
not  directly  related  to  unrestrained  economic  growth,  it 
might  be  wise  to  alter  the  policy  statement.  With  increas- 
ing awareness  that  economic  growth  mu.st  l>e  assessed 
in  tenns  of  its  environmental  impacts,  economic  develop- 
ment activities  are  appropriately  subjected  to  .Montana's 
Environmental  Policy  Act.  The  department  has  been 
involved  in  two  major  activities  relating  to  the  natural 
envin)nmetit: 

Assistance  to  Local  Governments 

The  loininunitv  develoimii'iit  tin  ision  prov  ules  technical 
pl.innuig  .issist.ince  to  cities  and  counties  on  request.  The 
mam  thrust  of  this  involvement  during  the  piist  >car  has 
been  to  aid  in  the  establishment  of  couiitv  planning  l>oards 
as  authorized  by  the  1971  legislature.  Planning  and  zoning 
laws  are  explained  and  technical  help  is  prov  ided  for  the 
drafting  of  subdivision  regulations.  The  department  has 
been  especially  involved  in  planning  in  C>allatin  Canyon. 
.An  interagency  and  interdisciplinary  |ianel  was  set  up 
to  review  this  activity  and  a  group  of  linal  citizens  served 
as  an  advisorv  council. 
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Rfc'ouni/iiic  lllat  Mil>divisioii  will  l>e  tlic  course  i>l  liidirc 
land  use,  the  coininuii  itv  (loveliipiiieiil  duiMoii  is 
i-iiipliaM/.ii>K  die  need  l(ir  coinitywide  reuuhidons.  SfiKlei 
rt*Kulatuiiis  \\.i\f  l>een  dralled,  hut  wdl  need  expansion 
tOL'over  en\  ironineiital  i-onsiderations.  ilies  iu)W  lonlnil 
only  the  internal  deMKiioldevekipinoDts:  plattiiiK,  streets 
saiiitarN  and  drainage  laeilities,  lot  sizes,  road  conliKiir.r 
tioiis,  etc.  Drafting  a  model  zoning  onlinance  presents 
even  greater  dilliculties,  since  ztniiiiK  |)rol)leins  var\ 
throughout  the  state. 

The  department  is  piep.iniiv;  .imeiidments  to  existing 
pianiiiiiKaiid  /onini;  statutes,  which  now  constitute  acon- 
hisinv:  and  scattereil  i>ods  ot  law,  i^Horts  will  also  he  made 
to  develop  the  outline  ol  a  statewide  land  use  authority. 
.\11  these  planning  tools  hecoine  more  cnicial  as  develoi>- 
meiits  proliferate,  and  should  l>e  accorded  top  priority. 
It  is  also  essential  that  all  invoKcd  aijencies  maintain 
lormal  liaison.  Better  still  would  he  an  interagency 
approach  to  land  use,  with  regularly  scheduled  meetings 
and  e.xhanKes.  Montana  is  in  the  same  under-the-nun 
status  as  other  states  in  land  use  problems,  and  unilateral 
aj!enc>  action  is  d.^n^;l'rt)us  as  well  as  unnecessar\. 


Clearinghouse  Activities 

The  second  ^{eneral  area  ol  departmental  activit>'  was  offi- 
cially initiated  when  the  governor  assigned  the  agency 
to  review  and  distribute  federal  environmental  impact 
statements.  The  department  maintains  a  central  file  to 
show  the  history  of  impact  statements  as  they  evolxed 
through  initial  drafts  and  agency  inputs  to  the  final  form 
in  which  the>'  are  submitted.  About  150  such  proposals 
have  been  reviewed.  The  projects  involved  had  a  total 
value  of  about  S13  million,  and  many  were  attended  b\' 
significant  environmental  impacts.  The  department's 
activitN'  as  clearinghouse  for  these  projects  resulted  in  a 
number  of  them  incorporating  more  stringent  environ- 
mental precautions  (12). 


Perhaps  the  department,  given  its  e.visting  liaison  with 
the  federal  government,  will  continue  to  monitor  and 
assess  federal  ElS's.  Most  important,  however,  is  not  so 
much  the  agency  through  which  the  statements  are  chan- 
neled hut  their  content.  That  is,  since  the  statements  con- 
cern environmental  impacts  —  and  are  not  merely  inter- 
governmental memoranda  —  any  agency  reviewing  or 
editing  comments  into  final  fonn  should  have  competent 
environment-oriented  people  on  the  stafi. 

This  is  especially  true  of  the  Department  of  Planning  and 
Economic  Development,  given  the  fact  that  it  is  encourag- 
ing entr\'  ol  new  industry,  expansion  of  existing  indiistr> 
and  agriculture,  new  markets,  and  accelerated  tlexelop- 
ment  of  natural  resources.  An  example  of  the  type  of 
development  that  can  seriously  affect  environmental  (jual- 
ity  is  the  Big  Sky  recreational  real  estate  complex.  This 
development  was  the  department's  number  one  priority 
in  1971,  taking  precedence  over  revision  of  stiite  planning 
laws,  assistance  to  local  comprehensive  planning,  and 
state  planning  activities  (7).  That  this  and  other  depart- 


mental activities  need  careful  review  as  to  their  environ- 
mental implications  is  indicated  not  only  by  the  con- 
tro\ers>  over  some  aspects  ol  the  Big  Sky  project  but  also 
by   the  fact  that   land   use   regulation   is  a  high  priority 

iiiiii-scil\  i-d  <'ii\  iriiiiiiH-nt.il  (iiii<  <-rii 

Department  of  Natural 
Resources  and  Conservation 

1  Ills  (ii-p.irtnicnt  u .is  t  rt-.tlni  !>>  tin-  K\iiiiluf  Heorgaiii- 
Aition  ,\ct  of  1971,  by  which  five  resource  agencies  — 
Water  Uesources,  Conservation  Districts  (which  includes 
the  Cfrass  Conservation  Coiiiinission  and  Soil  and  VN'ater 
Conservation  Committee),  Oil  and  Cas,  Forestry  ,  and 
Centralized  Services  —  were  organized  under  central 
direction.  All  of  these  are  now  divisions  of  the  Department 
of  Natural  Resources  and  Conser\'ation,  all  but  the  last 
are  closely  environment-related  in  title  and  function,  and 
each  has  an  environmental  coordinator  on  the  staff.  In 
the  office  of  the  department  director,  an  assistant  for 
environmental  and  legal  affairs  assesses  environmental 
matters,  including  implementation  of  the  state's  Environ- 
mental Folic\  .Act.  Departmental  review  of  envinmmental 
statutes,  authorit) ,  and  programs  is  still  at  an  early  stage. 
However,  fonnal  internal  pr(x:edures  for  the  assessment 
of  environmental  impacts  have  been  adopted  within  each 
division,  whose  main  environment-related  programs  are 
discussed  below. 

Water  Resources 

The  division  consists  of  two  bureaus:  engineering  and 
planning.  The  tbnner,  which  was  previously  involved  in 
storage,  diversion,  and  irrigation  projects,  has  no  projects 
in  design  at  this  time.  Federal  activities  in  the  field  seem 
to  have  outstripped  state  operations.  If  the  bureau  is  to 
engage  in  future  development  activities,  it  should  broaden 
the  base  of  its  disciplines,  which  are  now  only  engineering 
and  h\drolog>-.  Biology  is  a  necessar>-  addition  to  insure 
that  en\ironmental  quality  considerations  accompany  the 
design  and  development  of  any  further  projects. 

The  planning  bureau  is  involved  primarily  with  the 
development  of  a  state  water  plan,  as  required  by  the 
Water  Resources  .\ct  of  1967  (22).  This  act  also  changed 
the  name  of  the  Water  Conservation  Board  to  Water 
Resources  and  pennitted  the  agency  to  promulgate  regula- 
tions to  effect  the  purposes  of  the  act.  These  purposes, 
which  are  now  the  division's,  include  the  optimum  benefi- 
cial use  of  water;  no  waste  of  water  resources;  use  of 
water  for  maximum  social  and  economic  prosperity;  pro- 
tection of  water  supplies  for  public  recreational  uses  and 
forconserxation  of  wildlife  and  a(iuatic  life;  and  coordina- 
tion ol  wiifer  development  with  that  ot  other  resources. 
With  such  all-inclusive  intent,  the  power  to  set  regulations 
is  a  suhst;tntial  grant  ot  aiithoritx  and  responsihilitx  and 
coukl  he  usetl  to  speak  to  a  number  ot  crucial  water  ques- 
tions. However,  no  regulations  have  l>een  adopted  under 
the  act,  an  omission  rivaled  onl\'  by  the  long  period  of 
time  taken  to  complete  the  water  plan,  l^ick  of  a  plan 
has  l>een  costly:  along  with  precluding  development  of 
central  expertise  at  the  state  level,  it  has  resulted  in  federal 
preemption  ot  stiite  efforts  to  detennine  water  priorities. 
The  state  water  phin  now  awaits  federal  input  for  its  com- 
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pletion.  Meanwhile,  Montana  water  needs  are  not  vigor- 
ously asserted  against  the  claims  of  federal  agencies,  and 
impending  water  developments  are  not  assessed  from  the 
total  perspective  that  only  a  state  plan  could  provide. 

Because  the  plan  is  not  completed,  use  of  water  —  as 
the  base  resource  —  cannot  be  integrated  with  that  of 
other  resources.  This  failure  will  he  especially  significant 
in  terms  of  coal  development  in  the  state,  since  such 
development  puts  excessive  demands  on  available  water. 
The  consequences  of  accelerating  conversion  of  water  use 
from  seasonal  agricultural  to  year-round  industrial  have 
not  In-en  examin«-(l. 

Existing  svater  law  lias  several  other  deia  ifiit  u•^.  hor 
example,  Montana  is  the  only  one  of  the  14  western  states 
that  iloes  not  have  a  central  tiling  system  on  water  approp- 
riations. (It  will  have,  if  the  new  constitution  is 
implemented.)  Also,  the  state  has  no  legislation  on  main- 
taining conser\atioii  tlow  in  streams,  although  a  section 
of  the  existing  Water  Resources  Act  comes  very  close  to 
re(|uiring  it.  State  water  rights  law  is  a  mess,  man\  streams 
having  claims  well  beyond  any  reasonably  expected  flow. 
The  Water  I^iw  .■\dvisory  Council  has  draft  legislation 
on  these  and  other  water  problems,  which,  together  with 
new  constitutional  provisions  on  state  ownership  of 
water,  legislative  determination  of  beneficial  uses,  and 
centralized  records,  shoulil  help  considerably. 

The  division  also  administers  the  FI(K)dw,iy  Management 
Act,  the  Weather  .MiKlilication  .-Vet,  and  the  Dam  and  Dike 
Safety  Liiw.  This  last  measure  involves  the  ins|H-ction 
of  dams  and  dikes,  some  of  which  were  built  in  the  19.}()'s 
and  are  in  bad  shape.  County  attorneys  are  relied  ujxjn 
to  take  action  upon  dctennination  that  an  unsafe  condition 
exists. 


Conservation  Districts 

lu  (1  l.lln■,ln^.  uiisv  (UMsri\.ition  and  soil  anil  water  con- 
servation, make  up  this  division.  The  fonner  administers 
the  rangeland  resource  prtigram,  basically  an  infonna- 
tional,  promotional  vehicle  for  improving  forage  condi- 
tions on  state  rangelands.  The  program  is  essentially  with- 
out regulatory  authority  but  chx-s  attempt  to  educate  for 
good  land  practices.  The  bureau  also  adiiunisters  the 
Crass  C'onser\'ation  .■Vet,  which  sets  up  cooperative  grazing 
districts  throughout  the  state.  This  activity  m.iinU 
involves  .ulvice,  assistance,  and  record-keeping.  I'nder 
the  Executive  Reorganization  .Act,  the  bureau  chief,  the 
division  administrator,  and  the  department  director  max 
supervise  the  grazing  districts  subject  to  the  .ict.  The  ai-t's 
stated  puri>ose  is  the  "conservation,  pnitection,  and  projH'r 
utiliz.ition  ol  grass,  forage,  anil  rangeland  resources." 
.\lthough  it  was  passed  initialb'  for  economic  reasons  — 
railroad  lan^s  wen-  being  grazed  without  regtilation  or 
income  to  the  r.iilroads  —  the  districts  est.iblisheil  under 
it  are  now  invoKed  in  environment-relateil  matters, 
including  establishment  of  carry  ing  capacities  for  grazing 
laiuls.  Production  progress  inilicates  that  laiuls  have 
improved  to  the  jxiint  when-  they  are  at  50  percent  of 


potential.  EightV'  percent  is  a  target  figure  with  the  next 
10  years  (9).  Since  setting  carrsing  capacities  directly 
translates  into  permissible  resource  use,  this  aspect  of 
the  program  merits  environmental  scrutin\'. 

The  soil  conservation  bureau  administers  the  Conserv'a- 
tion  Districts  Law,  which  was  enacted  in  19.39  and 
amended  in  subsequent  legislatures.  Under  this  measure, 
districts  can  be  created  and.  after  following  a  defined 
proceiliire,  can  formulate  land  use  regulations  lor  conser- 
vation ol  soil  and  water  resources  and  prevention  and 
control  of  erosion.  Since  erosion,  generally  the  result  of 
lanil  use  in  excess  of  capacity,  is  the  leading  souae  of 
nonpoint  pollution,  this  authority  could  l>e  vital.  However, 
none  of  the  existing  districts  has  followed  the  petition, 
hearing,  and  voting  process  reijuired  to  promulgate  land 
use  regulations.  These  districts  cover  97  percent  of  Mon- 
tana (26).  The  fact  that  ,55  peaent  of  districted  land  iiee<ls 
treatment  to  reduce  soil  loss  suggests  the  importance  of 
adopting  some  form  of  regul.ition.  The  voluntarx'  nature 
ol  the  program  will  obv  ioiislv  need  to  lie  supplemented 
by  mandator>'  land  use  restrictions. 

The  districts'  major  projects  are  physical  developments, 
some  of  which  have  significant  en\  ironmental  impacts. 
These  incliiile  riprap  on  stream  banks,  sagebrush  control, 
construction  for  water  storage  or  diversion,  etc.  The 
bureau  has  a  memorandum  of  understanding  with  each 
district  concerning  any  diversion  that  might  come  under 
the  Stream  Preserxation  Act.  In  addition,  copies  of  the 
Environmental  Policy  Act  have  been  mailed  with  the 
agencv  handbook  to  facilitate  compliance  with  EIS 
requirements. 

Providing  technical  aid  to  all  who  request  it  —  on  feedlots, 
land  reclamation,  and  a  host  of  other  problems  —  is  impos- 
sible for  the  bureau.  The  assistance  of  other  agencies, 
primarily  the  Soil  Conservation  Service  and  the  Depart- 
ments of  Health  and  Environmental  Sciences  and  Fish 
and  Came,  is  usually  obtained. 

Conservation  districts  provide  a  he.ilthv  decentraliAition 
in  the  detennin.ition  of  resource  uses.  However,  distncts 
shoulil  be  monitored  to  insure  that  liKal  itctivities  ilo  not 
viol.ite  minimum  environmental  (juality  considerations. 
This  will  l)e  especiallv-  tnie  when  the  state  water  plan 
is  completed,  at  which  time  ilistricts  will  l>e  subject  to 
whatever  limitations  are  ctmtaineil  in  that  plan. 


Oil  and  Gas 

I  lll^  ili\  iMiiii  .idiiiinisters  l.iws  and  regulations  to  prohil)it 
oil  and  gas  wastage  and  promote  efTicieiK-y  in  drilling. 
o|X'niting,  and  st<>nng.  Functions  include  pennitting  .md 
liontling  operations,  insuring  that  drilling  is  done  within 
the  companv  outlines  of  intention,  .ippniving  changes  in 
drilling  and  testing,  insuring  that  wells  .tn-  plugged,  etc. 
Since  the  (|ualily  of  an  o|XT.ition  vanes  with  the  skill 
of  the  operator,  compliance  with  regulations  must  l)e 
checked,  not  assiimeil.  One  example  ol  .i  wasteful  pr.u  lice 
now  disc-ouniged  is  the  flaring  of  ((uantiticN  >A  c.i-  thai 
previously  appeared  too  small  to  recover. 
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Checkine  u  sizeuMc  niiml)er  cif  spill  and  It'ukaKc  t-om- 
piaiiits  i>  apparfiilly  one  i>t  ihf  liivision's  main  aclivitit-s. 
In  some  tast-s,  niort-  acvuratf  identification  of  spill  loca- 
tions would  facilitate  prompt  assessment  and  cleanup. 

The  division  has  heen  inftinned  of  its  responsibilities 
under  the  Ensimnmental  Policy  Act  and  intends  to  file 
environmental  impact  assessments,  especially  in  cases 
involving  possible  contamination  ol  surface  water  or 
pumping  of  freshwater  into  welK  in  lloodinu  operations. 

Forestry 

The  dis  iMoii  manages  state  forestlaiuls  (includiiiK  fire  pre- 
vention and  suppression  and  insect  control)  and  provides 
technical  assistance  and  advice  to  private  wooillaiul  own- 
ers and  prcK-essors  of  forest  prinlucts.  Manaueinent  of  state 
furestlands  involves  timber  sales,  staml  improvement 
(thinning,  plantinii;,  and  slash  disposal),  road  construction, 
powerline  easements,  and  land  exciiannes.  Most  slash  is 
burned,  anil  to  rciiucc  smoke  U)adiiinof  vallev'  air  masses, 
burniiii;  is  cooriliii.ifed  witii  ineteorolonical  data  from  the 
health  department  and  the  Forest  Service. 

State  forestland  manafjement  exhibits  the  duality  of  j^oals 
found  in  all  state  land  management  efforts.  The  1971 
annual  report  of  the  state  forester's  ofTice  —  now  the  divi- 
sion of  forestry'  —  reflects  the  ditliculty: 

The  goals  of  the  Forest  Management  are  to 

.  .  .  provide  sustained  maximum  income  for 

the  schools  and  other  trust  funds,  attainable 

under  the  land  management  plan  prepared 

within  the  scope  of  the  Multiple  Use  Concept 

(25). 

The  demands  of  income  maximization  can  reduce  the 

qualit>-  of  a  resource  by  encouraging  a  clientele  with  a 

persistent  monetary  interest  in  the  resource  and  b\ 

restricting  the  amount  of  land  available  for  watershed  pro 

tection,  wildlife  habitat,  recreation,  and  other  uses  that 

do  not  yield  immediate  economic  benefits.  As  implied 

previously,  paramount  concern  with  the  maintenance  of 

resource  quality  is  the  only  environmentally  sound 

approach  and  thereby  the  only  sound  economic  approach. 

The  forestr>'  division  grants  leases  on  a  substantial  number 
of  cabin  sites,  maintains  some  small  recreation  areas,  and, 
as  noted  earlier,  conducts  land  exchanges.  Land 
exchanges  have  become  the  subject  of  sharp  controversy. 
They  are  important  for  environmental  quality  considera- 
tions, especially  if  continued  or  if  the  recommendation 
of  the  Interim  Committee  on  the  Study  of  the  Diversified 
Uses  of  State  Lands  is  implemented.  In  this  recommenda- 
tion, the  committee  noted  the  widely  scattered  character 
of  state  land  tracts  and  urged  that  the  state  forester  and 
the  land  commissioner  initiate  a  long-range  plan  to  con- 
solidate state-owned  lands  (6).  Statutor>'  and  constitutional 
limitations  will  have  to  be  observed  in  such  exchanges. 
The  state  must  obtain  land  of  equal  or  greater  value  and 
of  approximately  equal  area  (20).  These  and  a  number 
of  other  difficulties  that  hamper  an  expeditious  program 
of  consolidation  will  need  agency  and  public  review  as 
efforts  to  collect  state  lands  into  manageable  units  pro- 
ceed. 


In  recent  years,  environmental  concern  has  I>een  directed 
toward  the  automatic  practice  of  controlling  all  forest  fires. 
The  l.icl  tli.il  lire  has  played  an  iiniMirtaiit  role  in  ecosystem 
(lf\rlopmciit  over  millennia,  and  that  lires  are  environ- 
iiiciil.illy  beneficial  in  the  creation  o(  elk  browse  and  other 
svildlife  h.ibitat,  indicates  that  some  should  be  allowed 
III  burn.  Use  of  controlled  burns  lor  habitat  creation  is 
still  in  its  infancy.  Meanwhile,  areas  exist  where  high 
suppression  costs  coincide  with  the  need  for  fire  manage- 
ment. The  statutes  on  fire  prevention  and  suppression 
do  not  take  notice  of  these  situations.  Although  no  free 
fire  zones  are  currently  delineated,  amending  the  statutes 
to  pennit  agencies  to  manage  fire  from  an  environmental 
perspective  should  be  considered. 

Currently  the  state  does  not  initiate  or  participate  in  chem- 
ical spra\'  programs  for  insect  control;  fedenil  bans  have 
brought  the  state  progran),  in  which  DDT  was  once  used, 
to  a  halt.  The  Forest  Service  is  now  experimenting  with 
certain  other  insecticides.  Whatever  program  is  designed 
to  deal  with  the  pine  bark  beetle,  larch  casebearer,  and 
spruce  budworm  problems  will  involve  significant 
environmental  impacts  and  require  full  environmental 
assessment. 


Department  of  Fish  and  Game 

rlic  (Icp.irtmfiil  IS  lu-adfd  l)\  .i  ti\  (•-miciiiIkt  commission 
appointed  by  the  governor.  Within  the  department  are 
divisions  of  environment  and  information,  fisheries,  game 
management,  parks  and  recreation,  and  law  enforcement. 
.\ll  di\isions  have  significant  environmental  involve- 
ments and  coordinate  their  operations  to  insure  the  qualit>' 
offish  and  wilflife  habitat. 


Environment  and  Information 

OiH-  ol  this  division's  most  elTective  environmental  instni- 
nu'iits  is  the  Stream  Preservation  .■Xct  (18).  As  described 
in  Chapter  III,  this  statute  outlines  the  state  policy  to 
preserve  natural  stream  conditions  except  where  ".  .  . 
necessary  or  appropriate  after  due  consideration  of  all  fac- 
tors in\'oKed."  The  act  requires  state  agencies  to  notify 
fish  and  game  of  any  proposed  alteration,  provides  for 
departmental  notification  to  the  applicant  of  any  adverse 
habitat  impacts,  requires  that  such  notification  be  accom- 
panied by  recommendations  or  alternative  plans  to 
eliminate  or  diminish  the  effect,  and  estiiblishes  arbitra- 
tion procedures  when  a  controversy  betvveen  the  depart- 
ment and  the  applicant  cannot  be  resolved. 

When  vigorously  applied,  the  act  is  a  powerful  tool  in 
negotiations  with  state  agencies  such  as  the  Department 
ot  Highwas  s.  However,  it  has  two  weaknesses  that  result 
from  its  incomplete  coverage.  First,  irrigation  projects  are 
specifically  exempted.  The  rationale  behind  this  exclu- 
sion is  not  clear.  Doc-umented  instances  of  improper  head- 
gate  liK'ation  and  diversion  methods  indicate  that  retjuire- 
ments  of  the  act  would  be  beneficial  to  both  the  irrigation 
project  and  the  stream  involved,  .\nother  shortcoming  is 
the  fact  that  private  individuals  are  generally  excluded 
from  the  act. 
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Since  private  sector  problems  are  encountered  (for  exam- 
ple, on  the  Little  Blackfoot),  the  alternative  suggested 
by  Idaho's  Stream  Channel  Protection  Act,  in  which  all 
alterations  are  covered,  should  be  reconsidered. 

An  en\  ironmental  insult  is  clearly  an  insult,  whether 
inflicted  by  an  agency  or  an  individual,  a  highway  or  an 
irrigation  project.  If  the  objective  of  the  Stream  Preserva- 
tion .Act  is  to  protect  all  the  state's  fishing  waters  against 
degradation,  then  private  operations  should  be  subject 
to  the  same  restrictions  as  public  projects.  Three  other 
areas  in  which  the  department  is  given  a  role  in  mitigating 
public  agency  adverse  impacts  but  not  those  ol  private 
owners  are  logging,  spraying,  and  general  land  develoi> 
merit. 

The  environment  and  inlonnation  dis  ision  represents  lish 
and  wildlife  interests  on  a  number  of  interagency  review 
boards,  including  that  for  pesticide  regulation.  This  reg- 
ulatory group  assesses  the  rodent  control  program.  One 
>l  the  difficulties  in  such  assessment  is  the  common 
.I'tsumptiiin  that  extennination  is  the  only  acceptable  sulu- 
tiDii.  Little  is  known  about  the  roilents  involved,  their 
habits  or  biology,  and  apparently  little  work  has  been 
done  on  finding  an  acceptable  population  level  (17). 

Sitting  on  the  advisory  board  lor  water  (juality,  the  depart- 
ment, frequently  via  this  ili  vision,  provides  the  water  qual- 
ity program  with  the  interdisciplinars  expertise  it  sorely 
Licks.  A  biologist  working  lor  lish  and  game  complements 
the  primarily  engineering  background  ol  the  health  depart- 
ment's water  (piality  division.  Environment  and  infomia- 
tion  is  also  represented  on  the  aiKisory  board  that  works 
with  the  Oepartment  ol  State  I^mds  to  insure  that  suitable 
habitat  is  left  after  mining  activities  are  completed. 

The  division  is  conducting  a  series  of  studies  in  the  Still- 
water district,  the  Bull  Mount.iins,  the  Smith  River  drain- 
age, anil  near  Lincoln.  The  jioint  of  the  studies  is  to  give 
land  managers  specific  environmental  inlormation  to 
guide  decisions  on  land  and  water  use.  Eflorts  are  maile 
to  obtain  industrN'  si>onsorship  of  some  of  the  projects. 

To  insun-  that  interagency  and  intra-agency  action  can 
be  reviewed,  the  division  keeps  a  centr.il  file  on  all  inputs 
into  the  lish  and  game  department's  em  in)iimeiit.il  impact 
statements. 

Fisheries 

Preservation  of  a<|uatit.'  habitat  is  the  priinars'  function 
of  this  division.  TowanI  this  end  it  works  with  various 
agencies  —  the  Soil  Conservation  Sersice  and  the  Forest 
Sersice.  for  example  —  to  insure  that  existing  habit.it  is 
niaintaini-<l  or.  where  possible,  improved.  This  function 
takes  III)  .idded  importance  with  acceler.iting  hiim.in 
encroachmi'ii^  on  sonu-tiines  fnicile  ciologK  .il  lom- 
miinities. 

.\ni)ther  part  of  the  fisheries  program  also  relates  to 
eiicrtwchment:  providing  public  access  to  fishing  waters 
has  gradually  evolved  into  establishment  of  improved 
wafer-baseil  recreation  sites.  The  division's  involsement 


in  this  program  is  generally  confined  to  listing  areas  to 
which  atx.ess  is  desirable.  The  development  that  follows 
(under  the  direction  of  the  recreation  and  parks  division) 
can  have  a  serious  impact  on  environmental  amenities. 
For  example,  the  Turah  campground,  just  off  Interstate 
90,  has  liecome  acaniisal  type  of  crowded  recreation  site. 
The  same  is  true  of  Park  Lake  near  Helena,  where  an 
improved  road  and  the  attendant  acxessibijitx'  have  over- 
crowded the  area.  These  are  only  two  cases  in  which  over- 
develojjed  iiccess  has  destroyed  the  quality  of  outdoor 
recreation;  with  increasing  recreational  pressures  on  cer- 
tain areas,  some  fomi  of  access  limitation  may  be  required. 

The  division  manipulates  fish  populations  to  provide  more 
of  certain  sj)ecies  of  giune  fish.  Such  tampenng  with 
natural  |Xjpulations  requires  extreme  caution.  It  is  inter- 
esting that  this  ambiguous  ^ictivity  can  also  be  used  to 
regulate  the  intensity  of  recreation  use.  Diverting  fish 
planting  from  ovenised  developed  areas  —  say  Canyon 
Ferr>'  Reservoir  —  could  relieve  pressure.  This  practice 
can  has  e  a  more  direct  effect  in  reducing  damage  to  essen- 
tially wild  areas  such  as  Baldy  I^ikes  in  the  Big  Belt  Moun- 
tains. \Vhetheran\-  species  should  be  introduced  into  wild- 
erness waters  is  questionall^e. 

What  is  called  the  "rehabilitation  program,"  anotfier  facet 
of  population  manipulation,  should  also  haxe  careful 
monitoring.  Basically,  this  entails  chemical  eradication 
ol  certain  fish  species  and  restocking  with  a  species  held 
to  be  more  desirable,  .\lthough  the  chemicals  used  appar- 
ently do  not  alTect  nonaquatic  wildlife,  the\  can  affect 
aquatic  invertebrates  as  well  as  the  vertebrate  targets. 

The  division  prepares  fishing  regulations  designed 
primarily  to  insure  more  e<|uitable  distribution  of  game 
fish.  Some  are  al.so  for  the  protection  of  vulnerable  species 
such  as  the  white  sturgeon  and  the  west-slope  cutthroat. 
Indirect  protection  for  other  species  is  afforded,  given 
the  fact  that  over-avid  fishennen  could  seriously  deplete 
a  popul.ition.  Decisions  that  set  these  regulations  are 
subject  to  justification  thniugh  the  envimnmentaJ 
impact  statement  priK-ess. 


The  program  of  planting  catclubles  —  which  has  no  posi- 
tive relationship  to  the  eci>logical  c«)ncenis  of  resounre 
management  —  has  become  extremely  controversial.  A 
recent  department  study  indicates  that  planting  fish  in 
streams  cm  a  put-and-take  basis  max  adversels  affect  native 
populations  (27).  The  study  shows  that  the  Madison  River 
native  fish  population  increased  .ifler  stocking  was 
stopjx'tl  ,ind  that  the  O'Dell  Creek  ixipiilation  decreased 
after  stocking  was  begun.  This  stiulv  will  Ik-  sinilini/j-d 
by  a  spectrum  of  resourx-e  pn)fessionals  and  could  1h"  the 
base  for  departnu-nt  recommend.itions  on  the  future  of 
the  prognun. 

.\  small  part  of  the  division's  function  is  regulation  of 
commercial  fishing.  One  of  the  in^jor  centers  of  this  activ- 
ity. Fort  Peck  Reservoir,  is  currently  under  study.  .\s  is 
the  case  with  an  increasing  number  of  overworked 
resources,  it  may  l>ecome  necessarv-  to  limit  commcre-ial 
fishing  in  this  area. 
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Game  Management 

I  In  i>iini,ii\  co.il  III  tills  Jix'iNlon  is  vxi^rvssvd  by  Altlo 
LfoptiKl  III  lii>  1932  wtirk,  Gtitnf  Manafii-menl:  "Caiiif 
inuiiaKfiiii-iit  is  the  art  ofiiiakiiiK  land  pruduce  sustained 
aiiiiiial  crops  tii'  wild  ^anif  ftir  reiTt* ational  list-."  In  this 
pursuit,  it  is  iinlv  pro|H*r  that  the  proKrani  he  Ixiund  l>y 
the  iiu)re  general  envirtinineiital  (|ualitv  coiisideralioiis 
found  in  the  writings  of  Ix'opold  and  otiiers. 

The  division  attempts  to  preser\'e  and  manage  the  wildhte 
resouae  aiul  its  hahitat  Ikith  for  tlieir  intrinsic  ecoh)nical 
worth  and  for  a  \arietv  of  uses.  Other  objectives  are  to 
maintain  a  inaxiinuni  breeding  stuck  of  Kame  species;  to 
acquire  key  areas  of  wildlife  hahitat;  to  inventory  wildlife 
resources  and  habitat;  and  to  conduct  studies  and  researili 
for  scientific  nmuc  inanaKement  infonnution. 

The  trend  in  field  surveys  and  investiRations  is  incre;is- 
in^ly  to  stuil>  not  only  the  st^itus  and  trend  ot  ^anie  popula- 
tions but  also  their  ecoloj^ical  relationships,  an  approach 
that  can  be  seen  in  the  recent  division  publication.  Game 
ManofiemenI  in  Mtmtuna  (14).  In  addition  to  studies  of 
big  liEame,  game  bird,  and  fur-bearing  animals,  this  admir- 
able compilation  includes  some  interesting  chapters  on 
the  history  and  theory  of  game  management.  Further 
exposition  of  game  management  philosophy  and  its 
specific  applications  is  desirable  as  decisions  are  made 
affecting  wildlife,  habitat,  and  other  environmental 
amenities.  In-depth  discussion  of  the  environmental 
impact  of  game  regulations  is  available  in  EIS's  on  this 
year's  hunting  seasons. 


Recreation  and  Parks 

The  chief  function  of  this  di\'ision  is  toconser\e  the  scenic, 
historic,  archeologic,  scientific,  and  recreational  resources 
of  the  state  in  accordance  with  its  historic  preservation 
and  outdoor  recreation  plans.  The  historic  plan  involves 
survey,  restoration,  and  preservation  of  historic  sites 
throughout  Montana.  The  recreation  plan  contains  an 
inventorv'  of  existing  resources  and  guidelines  for  recrea- 
tion programs,  site  acquisition,  and  development.  With 
establishment  of  the  two  plans,  the  state  became  eligible 
for  federal  funds  under  the  National  Historic  Presenation 
Act  and  the  Land  and  Water  Conservation  Fund. 


ecologically  trained  people  on  the  staff.  The  absence  of 
an  envinininental  design  specialist  in  the  recreation  and 
parks  division  makes  it  iin|>erative  tliat  such  expertise  l>e 
employed,  at  least  in  a  consultant  capiictty. 

Because  of  the  shrinking  nuinl>er  of  available  sites  and 
rising  iicquisition  costs,  the  Fish  and  (^ame  Commission 
has  directed  the  division  to  concentrate  on  acquisition 
of  potential  sites  rather  than  development  of  those  already 
;ic(|uired  (.10).  This  is  a  healthy  step,  enabling  the  state 
recreation  system  to  have  sufBcient  land  for  a  <|uality  prog- 
ram. The  same  p(jlicy  also  mitigates  the  tendency  to  over- 
develop, A  helpful  addition  would  be  interim  contingency 
plans  liir  the  profection  o(  unde\eloix;d  sites. 


Law  Enforcement 

Law  enforcement  is  an  important  part  of  wildlife  manage- 
ment, and  the  duties  of  this  division  have  obvious  environ- 
mental implications.  While  most  game  management  laws 
are  concerned  in  the  main  with  raising  revenue  and  shar- 
ing a  game  harvest,  they  are  often  directly  related  to  the 
health  and  welfare  of  wild  animal  species.  This  is  espe- 
cially true  in  the  case  of  illegal  kills,  which  may  have 
a  more  significant  impact  than  was  once  thought.  Rare 
species  such  as  prairie  and  peregrine  falcons  and  grizzly 
bear  ma\'  be  seriously  affected,  as  well  as  mountain  lion 
and  other  important  predators  (11). 

The  division  enforces  various  environment-related  laws 
outside  the  immediate  realm  of  wildlife  management.  For 
example,  enforcement  of  the  new  litter  law  involves  it 
in  regulating  an  environmentally  disgusting  practice. 
Also,  the  division  is  developing  regulations  to  control  the 
use  of  motorboats  on  certain  state  waters.  Such  regulations 
could  eventually  prohibit  the  use  of  motor-propelled  and 
jet  boats  in  areas  where  excessive  noise  can  damage 
habitat  or  destroy  tranquilit\-. 

Another  important  function  of  the  division  is  to  report 
environmentally  abusive  practices  observed  in  the  field. 
This  is  an  inexjjensive  and  efiective  supplement  to  the 
surs'eillance  activities  of  a  number  of  state  agencies.  Con- 
sideration might  be  given  to  fonnalizing  this  function 
through  additional  environmental  training. 


Because  the  division's  preservation  and  recreation 
activities  are  l>eing  carried  out  in  a  state  that  still  retains 
many  environmental  amenities,  immediate  and  future 
impacts  must  be  fully  considered.  This  is  especially 
important  in  site  development,  for  concentration  of  recrea- 
tional use  can  often  degrade  environmental  quality.  The 
problem  of  littering  is  only  the  most  obvious  and  least 
complicated  example.  More  profound  are  the  crucial  con- 
flicts exemplified  by  overuse  in  the  national  parks.  The 
realities  of  carrying  capacity  apply  to  human  recreation 
as  clearly  as  they  do  to  livestock  grazing  or  wildlife  habitat. 

It  is  critical,  therefore,  that  the  agency  charged  with  recrea- 
tion site  ac(juisition  and  development  have  competent. 


Conclusion 

M.in>  .mcncics  of  state  government,  including  counties 
and  other  subdivisions,  are  involved  in  decisions  directly 
affecting  environmental  quality.  For  years,  only  a  very 
few  have  given  attention  to  sustained  resource  qualit>' 
and  environmental  amenities.  Now,  however,  increased 
public  concern  and  adoption  of  the  Einin>ninental  Policy 
.^ct  are  beginning  to  bring  the  natural  en\  ironment  into 
partnership  with  other  considerations.  New  procedures 
lor  fonnalized  and  reviewable  assessment  of  the  environ- 
mental impacts  of  policies  and  actions  are  being  estab- 
lished and,  equally  imix>rtant,  more  agency  prognuns  are 
refiecting  an  environmental  ethic  with  the  addition  of 
ecologicalb'  trained  jH-rsonnel  to  their  staffs. 
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Nearly  every  writer  on  modem  bureacracies  has  noted 
that  they  possess  a  host  of  characteristics  that  need  to 
lie  tempered.  Duplication  of  eflbrt,  the  masking  of  genuine 
piibhc  issues  with  obtuse  bureaucratic  language,  and  the 
iindency  to  stand  pat  with  a  solidified  [X'rspective  are 
iri  the  list.  Perhaps  the  best  antidote  to  these  endemic 
strains  is  to  subject  the  daily  adminstration  of  public  affairs 
to  public  scrutiny  through  appropriate  procedures.  One 
iif  these  will  be  the  continuing  review  of  agency  programs 
.ind  activities  by  the  Environmental  (Quality  Council. 
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Staff  Investigations 

Coal  Development  Potential  In  Eastern  Montana 

Contril)utfcl  1)% 
Thomas  J.  Cill 


Reasons  for  Renewed  Interest 

Montana's  coal  reserves  are  again  becoming  economically 
import. lilt  after  15  years  of  relative  inactivity.  The  primar\' 
reasons  for  the  recent  renewed  interest  are  the  vast  (|uan- 
tities  available  as  well  as  the  chemical  properties  of  the 
coal.  It  is  low  in  sulfur,  sodium,  and  ash  and  is  nonug- 
glomerating  and  chemically  reacti\e.  .\lso  of  significance 
is  the  intimate  relationship  between  coal  and  water 
supplies,  the  low  cost  ol  shipping  through  unit  trains, 
increased  demand  for  electricity,  and  recent  advances 
in  coal  hydrogenation  (7). 

In  the  i-astem  ix>rtion  of  Montana  underlain  by  coal,  a 
.  DMibin.ition  of  angular  sandstone-capped  biittes,  deeply 

lisveitcd  b.iill.iiiils,  rolling  hills,  .md  dry  climate  has 
icsultcil  III  .1  popitl.itioii  densits  ol  .iboiit  one  (H-rson  |ht 
M|uare  mile  ami  an  econonu  b.ised  primariK  on  livesfcK'k. 

The  .iriM  contains  littU-  iiulustrs  ,  lew  towns  of  more  than 
l.rUM)  people,  and  a  limited  amount  of  dry  and  irrigated 
I. inning  where  the  terrain  pennits,  but  a  great  majority 

'I  the  l.iiid  is'^i-voted  to  li\est<x'k  grazing. 


after  the  formation  in  which  the  coal  i>  bunul.  1(  i> 
PaletK-ene  in  age  and  consists  of  sandstones,  silt>tones, 
claystones,  .ind  numerous  coal  beds  in  an  interlayered 
seiiuence.  The  coal-l)earing  jyortion  of  the  Fort  l"nion  For- 
mation is  primarily  of  fluvial  ongin,  containing  sediments 
derived  from  the  RiK'ky  Mountains  to  the  west.  The  terrain 
on  which  these  sediments  were  deposited  was  a  low  flood- 
plain  that  contained  large  subsiding  swamps  areas  and 
was  crossed  by  numerous  meandering  streams. 

The  Fort  Union  area  is  perhaps  the  largest  coal  basin 
in  the  world,  containing  40  peaent  of  the  United  States 
reserses.  Total  reserves  Imse  iK'en  estimated  to  Ik-  1..3 
trillion  tons  (1 1),  with  strippable  reserves  in  Montaiva  cal- 
culated to  be  more  than  30  billion  tons  (8). 

Strippable  coal  is  defined  as  a  seam  basing  a  minimum 
thickness  of  six  feet  and  overlain  by  150  feet  or  less  of 
Dserbtirden.  It  must  Ik*  relatively  free  of  shale  partings 
anil  of  sufficient  areal  extent  to  allow  economic  prtxiuction 

(3). 


Geology  and  Reserves 

Till'  >  ii.il  l),i-.in.  \v  Kii  li  I  iinsists  ol  parts  ol  four  states  aiul 
S.isk,it«.'hew,iii,  IS  known  .i>  the  Fort  I'nion  area,  nami-d 


Water  Availability 

W.iici  miitroU  .ill  .iitiMts    III  this  semiarid  region,  and 
the  industrial  iiitiire  ol  the  Fort  Union  coal  fields  is  no 
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exception,  because  coal-l)ased  developnieiit  reqiiirfs 
enonnoiis  ((uaiitities  of  water  for  cooling  and  conver>ion. 
Because  most  of  tlie  coal  fieliis  are  lar  removed  Iroin  exisl- 
inj!  surface  w.iti-r  sources,  tlu-  n.itiire  .lud  extent  ol 
de\  elopiueut  wouKI  depend  on  the  <|uantit>  ol  water  made 
avadalile  at  the  mine  site,  A  lar^e  volume  of  easily  accessi- 
ble water  windtl  allow  extensive  ueneratinK  and  conver- 
sion complexes.  If  this  supply  is  not  provided  thn)UKh 
several  new  stoniKe  facilities  and  an  intricate  system  ol 
Rovernment  pipelines,  development  woulil  be  more 
restricted  anil  probably  concentrateil  on  ininint;  ami 
export  of  coal. 

The  future  use  of  Krouiulwater  in  coal  lield  development 
has  not  yet  In-eii  finnb  established,  lilvidently  ver>'  little 
deep  exploratory  drilling  for  water  has  been  done, 
although  the  Montana  Power  Company  has  drilled  to  a 
depth  of  about  9,.'^K)  feet  into  Mississippian  sediments 
near  Colstrip.  The  chemical  siiitabilitx' of  the  water  varies, 
but  the  deliverability  of  the  well  looks  favorable.  It  taps 
three  aquifers  and  flows  at  a  rate  of  60  gallons  per  minute 
(9).  However,  the  Montana  Bureau  of  .Mines  indicates  that 
groundwater  resouR-es  are  not  adecpiate  to  facilitate  lar^e- 
volunie  industrial  development  (7). 

Surface  water  sources  in  the  Montana  Fort  Union  areas 
are  the  Missouri,  Yellowstone,  Powder,  Tongue,  Bighorn, 
and  Little  Bighorn  Rivers.  Industrial  utilization  requires 
flow  control  on  the  streams  from  which  installations  draw 
their  supply.  This  control  is  obtained  through  the  use 
of  danis  and  offstream  storage  reservoirs.  Storage  facilities 
in  the  general  area  include  Bighorn  Lake,  Tongue  River 
Reservoir,  Fort  Peck  Reservoir,  and  the  proposed 
Motirhead  Reservoir  on  the  Powder  River.  The  Bureau 
of  Reclamation  is  also  considering  .\llenspur  Dam  on  the 
Yellowstone  River  and  two  oflstream  reservoirs  on  the 
north  side  ol  the  river  between  Forsvth  and  Billings.  A 
summary  of  available  and  potential  industrial  water  from 
each  source  is  as  follows  (17): 


Bighorn  River 
Bighoni  Lake 

Powder  River 

Moorhead  Reservoir 

Tongue  River 

Tongue  River  Reservoir 

Yellowstone  River 
.Mainstem  (with  regu- 
lation by  offstream 
reservoirs  or  Allenspur) 

Missouri  River  (15) 
K..rt  P.'l   M..w.rv..n 


Acre-feet 
Available  Potential 

262,000 


57,000 


6(),(H)0 


1,. 356,000 


,()()(),()00  (.ipproximately) 


The  Bureau  ul  Hcclamatioii  has  proposed  an  aqueduct 
system  for  the  purposeof  providing  water  for  coal  develop- 
ment. The  agency  investigated  several  routes  and  deliverv' 


points  with  the  |)rimarv  .Montana  tenniiii  in  the  areas  ot 
Oolstrip,  Sarj'v  (-"reek,  Sweenev  Oeek,  Crooked  Creek, 
,iud  I'uinpkiii  Creek.  In  response  to  an  iixpiirv',  some  of 
the  potential  users  exhibiteil  a  delinite  interest  and 
indicated  that  lot.il  acjiieiluct  capacitv'  should  Ik-  about 
2.6  million  acre-feet  per  year  (9).  The  earliest  requested 
ileliverv'  date  was  1977,  with  the  majority  of  the  firms 
listing  1980  as  the  target  date  lor  completion  of  the  system 
(6). 

A  significant  quantity  of  water  is  present  on  Indian  lands 
in  Montana.  To  how  much  of  this  the  Indians  would  l>e 
entitled  is  still  undetermined,  although  it  is  ex|K-cted  that 
thev'  would  be  first  in  line.  The  Indians'  share  would 
proviile  a  marketable  product  tor  tile  tribes  invtilved,  but 
the  anticipated  legal  battle  would  have  to  be  settled  prior 
to  construction  ol  the  a<pieduct. 

A  shortage  of  water  is  developing  in  eastern  Montana, 
especially  in  the  Yellowstone  River  drainage.  The  Bureau 
of  Reclamation  (16)  indicates  that  871,000  to  1,004.000 
acre-feet  of  water  per  year  from  Montana's  portion  of  the 
Yellowstone,  Bighoni,  Powder,  and  Tongue  Rivers  are 
presently  under  option  by  energy  companies.  The  agency 
has  also  received  requests  or  indications  of  interest  in 
another  945,000  acre-feet  from  these  streams  (17).  The 
appraisal  report  on  Montana-Wyoming  aqueducts 
indicates  that  the  state's  total  existing  and  potential  supply 
of  water  from  these  sources  amounts  to  1 ,7.35,000  acre-feet 
per  year.  Fort  Peck  Reservoir  on  the  Missouri  River  has 
about  one  million  acre-feet  of  available  water  that  will 
probably  be  used  as  a  source  for  any  installations  north 
of  the  Yellowstone.  Additional  storage  development  on 
the  Missouri,  such  as  the  proposed  High  Cow  Creek  Dam, 
could  expand  the  supply  of  industrial  water. 

In  general,  it  seems  safe  to  assume  that  a  supply  of  water 
sufTicient  to  accommodate  the  coal  developments  cur- 
rently under  consideration  would  require  complete 
development  of  the  area's  water  resources.  This  would 
not  only  mean  more  dams,  but  interbasin  and  interstate 
transportation  of  water  through  the  network  of  pipelines 
proposed  by  the  Bureau  of  Reclamation.  Before  construc- 
tion begins,  the  benefit  derived  from  such  action  should 
be  carefullv  vveighetl  against  other  possible  uses  of  the 
water  as  well  as  cumulative  primarv-  and  secondary 
environmental  impacts.  In  this  area  of  vast  strippable  coal 
deposits,  water  is  the  kev ,  whether  for  prcxluction  of  synth- 
etic crude  oil,  synthetic  pipeline  gas.  byproduct  chemi- 
cals, or  electric  power  generation.  Provision  of  a  readily 
available  water  supply  would  have  far-reaching  effects 
—  environmentallv,  s(K'iallv,  and  economicallv. 


Recent  Developments 

Coal  companies  now  o|5erating  strip  mines  in  Montana 
include  the  following: 

Western  Energy  at  Colstrip  began  production 
in  1968  at  a  rate  of  half  a  million  tons  per 
year.  The  operation  has  expanded  to  an 
estimated  five  million  tons  in   1971  (11).  .\ 
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recent  announcement  indicates  that  the  com- 
pany intends  to  provide  a  Wisconsin  power 
finn  with  2.3  million  tons  per  year. 

Peabody  Coal  Company  opened  a  mine 
seven  miles  south  of  Colstrip  in  1968.  The 
company  plans  to  supply  Minnesota  Power 
and  Light  with  two  million  tons  of  Rosebud 
coal  annually. 

Decker  Coal  Company  is  e.xpected  to  mine 
about  3.4  million  tons  in  1972  near  the  com- 
munity of  Decker  in  southeastern  Bin  Horn 
County  (11).  A  railroad  spur  linking  Decker 
with  northern  Wyoming  has  recently  been 
completed.  Shipping  costs  are  reduced 
through  use  of  a  unit  train  on  which  coal  is 
the  only  commodity  transported.  The  rate  per 
ton  varies  with  the  (|iiuiitity  of  coal  to  be  deli- 
vered and  the  distance  to  destination. 

Knife  River  Coal  is  operating  in  the  eastern 
part  of  the  state  near  Savage.  The  company 
prixluces  about  .320,000  tons  of  coal  per  year 
and  disturbs  20  additional  acres  of  land  per 
year  (10). 

Consolidation  Coal  Company  has  a  pit  in  the 
Bull  Mountains  from  which  it  removed  .39,000 
tons  for  a  test  bum  in  1971. 

The  ne.\t  mining  operations  are  likely  to  be  ( 1 1)  Peabody 
Coal  on  the  N'ortheni  Cheyenne  Indian  Reservation,  Con- 
solidation Coal  in  the  Bull  .Mountains,  and  Westmoreland 
ResoiiiX-'es  on  Sarjiy  Creek. 

Montana's  coal  basin  has  undergone  intense  leasing  activ- 
ity. Many  companies  ami  prisate  individuals  have  taken 
leases  on  state  laiul.  with  Consolidation  Coal,  Ayrshire 
Coal,  Fred  Woodson,  and  Peter  Kiewit  &  Sons  heading 
the  list.  The  Montana  ofllce  of  the  Bureau  of  L.ind  Manage- 
ment has  issued  37  leases  embracing  .52,.5H8  acres.  Seven- 
teen of  these  lea.ses  are  in  Montana.  Protluction  has  begun 
on  only  12  ot  the  total,  amounting  to  approximately  1..5 
million  tons  in  1971.  In  addition  to  these  leases,  there 
are  14  valid  prospect  permits  embracing  37,544  acres. 

The  HLM  .ilso  hail  under  consideration  1 19  applications 
for  prospect  iH-nnits  by  20  applicants,  affecting  419,684 
acres.  The  bureau  ilenietl  these  applications,  stating,  ". 
.  .  there  is  no  compelling  need,  at  this  time,  to  encourage 
further  prospecting  for  a  resource  when  there  is  already 
a  known  supply  under  lease  that  is  waiting  to  In- 
developed"  (21). 

.•Klwut  16,000  acres  of  Indian  land  have  also  been  leased. 
Two  costs  are  involved  here,  a  lease  fee  and  a  development 
cost  similar'^!  the  impmvenuMit  re<iuiremenf  on  a  liK-at- 
able  mineral  claim.  .\f^er  a  certain  number  of  years,  follow- 
ing review  by  th»'  I'.  S.  Department  of  Interior  and  the 
Biire.ui  of  Indi.in  .\ffairs,  a  lease  can  be  canceled  if  mining 
operations  have  not  l)egiin.  The  grace  period  !••  umiiIK 
alxiut  10  vears. 


Coal-fired  steam  generation  plants  presently  operating  in 
the  state  are  located  in  Billings  and  Sidney.  .Montana 
Power  has  begun  construction  of  a  700-megawatt  mine- 
mouth  plant  at  Colstrip,  the  first  .J50-megawatt  unit  of 
which  is  scheduled  to  be  completed  in  1975  (2).  Two 
additional  700-megawatt  units  have  been  proposed  for 
the  Colstrip  site. 


What  Does  the  Future  Hold  If  We  Have  .  . 

Strip  Mining  and  Export? 

i  lie  Miiiitaii.i  Hiirc.iii  ot  Miiks  ,iii<i  (.cology  iiKJicttes  that 
197-3  coal  prixiiiction  in  this  state  will  be  alxiut  16  million 
tons  and  that  it  will  be  expanded  to  more  than  20  million 
tons  annually  by  1975  (8,  11).  The  increasing  demand 
for  low-sulfur  coal  could  accelerate  strip-mining  acti\it>' 
and  lead  to  significantly  higher  production  figures  in  the 
near  future. 

With  proliferation  of  strip  mining  comes  the  problem  of 
large-scale  reclamation.  Extraction  of  16  million  tons  of 
coal  per  year  from  the  present  mines  will  overturn  275 
to  520  acres  of  land  per  year,  while  full  employment  of 
Montana's  strippable  reserves  would  disturb  a  total  of 
about  770,000  acres  (20).  .\lthoiigh  eastern  Montana  does 
not  have  problems  with  such  things  as  acid  drainage,  recla- 
mation efforts  are  complicated  by  the  semiarid  conditions 
of  the  region.  The  scarcity  of  water  makes  regrowth  of 
any  type  of  vegetation  a  very  slow  process.  Previous 
experience  shows  that  unconsolidated  spoils  left  at  the 
angle  of  repose  will  not  support  an  eflfective  vegetative 
cover  and  that  simpK  leveling  the  tops  of  the  spoils  will 
do  little  to  alleviate  the  problem;  however,  stockpiling 
soil,  contouring  spoils,  and  subsequent  use  of  fann  equip- 
ment for  soil  conditioning  and  seeding  ofTer  some  jxis- 
sibilities. 

In  areas  such  as  Decker,  in  which  the  coal  bed  is  an 
aquifer,  mining  will  have  a  definite  impact  on  groundwa- 
ter supply,  movement,  and  rate  of  recharge.  .\  well  near 
the  test  pit  at  Decker  lost  five  feet  of  head  af^er  excavaticm, 
and  evidence  indicates  that  all  water  will  cventualU  be 
drained  from  the  coal  l>ed  a<|uifer.  Wells  will  have  to  be 
deepened  to  tap  other  atiuifers  as  mining  progresses. 
Because  spoils  have  lower  penneability  than  the  coal  l>ed, 
cessation  of  mining  and  filling  the  final  cut  will  restrict 
groundwater  movement  and  raise  the  water  table  up>- 
gradient  from  the  miiu-  site,  .\ffer  reclamation,  the  mine<l 
ari'a  might  ser^e  as  a  zone  of  liK-id  recharge. 

.Assuming  that  reclamntion  is  efTective.  there  would  still 
Ih'  a  considerable  delay  Ix'fore  land  could  be  returned 
to  its  original  use.  I'ntil  the  vegetative  cover  is  firmly 
established,  grazing  would  be  imjxissible.  Wildlife  would 
Ix-  displaced  for  an  unknown  periixl.  with  no  assurance 
that  the  subsequent  habitat  created  on  the  spoils  would 
satisfy  all  the  needs  of  native  sjjecies. 

Strip  mining  and  export  would  cause  other  environmental 
pniblems.  ,\mong  these  are  a  dust  problem,  at  least  tem- 
ivirarily,  in  the  mining  area  and  \icinit>'  and  additional 
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niilmad  currulors  il  the  loul  i%  sliip|M-il  li\  unit  (r.iin.  II 
coal-slum  piiH-liues  iirr  ust-d,  \umv  i|nautttics  ol  Montana 
water  will  Ik*  fxportt-d,  causiii);  possihlf  local  lieplction. 

Btrcausf  ol  the  lii^li  tli-Kri-f  ol  incclianixatioii  in  the  iniiiint; 
uiui  transportation  processes,  development  lor  export 
would  prol>al>l>'  cause  only  a  small  increase  in  job  oppor- 
tunities and  no  si>o>incant  chanK^-  in  tlie  area's  overall 
employinent  patterns. 


MIne-mouth  Generating  Plants? 

rlic  u'i|iiiii'nii'iit>  lui  .1  iiiiiic-niiiulli  Keiieratin^;  installa- 
tion are;  proMinity  to  luel  source,  market,  or  both;  access 
to  large  supplies  of  cooling  water;  freetlom  from  floods 
or  other  predictable  natural  disasters;  and  a  large  truct 
of  land  available  itt  a  iiuKlerute  cost.  Eiistern  .Montana 
meets  all  the  reciuireinents  except  market,  and  the 
development  of  extra-high-voltage  grids  would  provide 
that. 

The  N'orfli  Central  Power  Stud>  (12)  estimates  a  steam- 
fired  generating  capacity  of  53,000  megawatts  in  the 
Gillette-Colstrip  oval  by  1980.  The  complex  would  pro- 
vide electricit>'  within  a  13-state  area  and  for  users  as 
far  away  as  St.  Louis,  Missouri.  Something  less  than  half 
of  the  capacit>'  would  probably  be  generated  in  Montana, 
which  contains  21  of  the  42  potential  sites.  The  plants 
range  in  size  from  1,000  to  10,000  megawatts  (the  Corette 
plant  in  Billings  is  180  megawatts),  with  total  estimated 
coal  consumption  in  excess  of  200  million  tons  per  year. 
About  300-500  full-time  employees  would  be  recjuired 
to  operate  the  Montana  plants.  These  would  be  in  addition 
to  personnel  needed  for  maintenance  and  service  of  trans- 
mission lines  and  operation  of  the  mines. 

Full  development  of  all  21  North  Central  Power  Study 
sites  in  eastern  Montana  would  result  in  an  instate  steam- 
generating  capacity  of  about  69,000  megawatts.  Most  of 
the  Montana  plants  would  be  in  the  1,000-  and  5,000- 
megawatt  categories,  while  a  large  percentage  of  the 
Wyoming  installations  would  have  10,000- megawatt  out- 
puts. 

One  of  tlie  serious  problems  associated  with  the  plants 
is  that  of  airborne  contaminants.  Even  with  the  most 
advanced  pollution  control  equipment,  enormous 
amounts  of  pollutants  would  be  introduced  into  the 
atmosphere  as  a  result  of  the  vast  quantity  of  coal  used. 
Electrostatic  precipitators  and  wet  scrubbers  can  remove 
99-plus  percent  by  weight  of  the  particulate  matter  but 
a  much  smaller  percentage  of  fine  material  (less  than  one 
micron  in  diameter).  Unfortunately,  it  is  the  lines  that 
stay  suspended  longest,  enter  most  easily  and  deeply  into 
the  lungs,  and  inhibit  visibility.  Suspended  particles  also 
reflect  solar  radiation  and  may  seed  storms  and  otherwise 
alter  downwind  weather  patterns  (14).  A  current  example 
of  the  problem  is  the  2,075-megawatt  Four  Comers  plant 
at  Fannington,  .\ew  Mexico,  which  in  early  1971  emitted 
over  465  tons  of  particulates  each  day  and  whose  plume 
of  l>ollution  could  be  traced  back  to  the  plant  from  a  dis- 
tance of  140  miles  ( 19).  The  magnitude  of  the  future  prol>- 


leni  can  be  loreseen  when  it  is  realized  that  several  ol 
the  North  (A'lilral  Power  Sliid>  plants  proposed  lor  Mon- 
tana are  two  and  a  hall  In  live  times  as  large  as  the  Fannin  ir 
ton  iiperatioii. 

.Much  conllict  exists  concerning  the  elfects  of  sulfur  diox- 
ide, a  major  emission  from  coal-burning  operations.  Evi- 
dence indicates  that  exposure  to  S(>»  has  a  retardation 
ellecl  on  plant  growth  and  can  be  a  threat  to  human  health. 
Of  sulfur  dioxide  in  the  air,  President  Nixon's  February 
1971  message  to  Congress  states: 

Sulfur  oxides  arc  among  the  most  damaKing 
air  pollutants.  High  levels  of  sulfur  oxides 
have  been  linked  l<»  increased  inci<leiice  of 
such  diseases  as  bronchitis  and  lung  cancer. 
In  terms  ol  human  health,  vegetation,  and 
property,  sulfur  oxide  emissions  cost  society 
billions  annually. 

Although  we  have  not  been  able  to  I<K'ate  any  extensive 
studies  conceniing  the  effects  of  SO2  on  range  vegetation, 
reports  of  deteriorated  flora  make  it  clear  that  injury  can 
occur  in  areas  of  low  annual  concentrations  when  the 
sources  of  pollution  and/or  meteorological  conditions  are 
such  that  the  threshold  for  injury  is  exceeded.  Evidence 
also  indicates  chronic  injury  where  concentrations  never 
exceed  0. 1  parts  per  million  ( 18).  One  investigator,  experi- 
menting with  the  effect  of  SO2  on  rye  grass,  reported  that 
yields  grown  in  unfiltered  air  were  signiTicantly  lower 
than  similar  plants  grown  in  filtered  air,  with  no  visible 
symptoms  in  the  plants.  Sulfur  dioxide  levels  ranged  from 
0.0 1  ppin  to  0.06  ppm,  with  exposure  periods  ranging  from 
46  to  81  days  (18). 

At  concentrations  of  about  0.05  ppm  to  0.25  ppm,  sulfur 
dioxide  may  react  synergistically  with  ozone  or  nitrogen 
dioxide  in  short-term  exposures  to  produce  moderate  to 
severe  injury  to  sensitive  plants.  The  damage  caused  by 
the  combination  of  SO2  and  ozone  or  SO2  and  NOi  is 
much  more  severe  than  would  be  a  similar  concentration 
of  SOs  and  NO2  individually  (18). 

These  mine-mouth  installations  would  also  release  large 
amounts  of  carbon  dioxide  as  well  as  varying  amounts 
of  uranium,  radium,  thorium,  mercury,  cadmium,  other 
heaxy  metals,  and  trace  elements. 

Direct  emissions  are  not  the  only  serious  environmental 
problems  created  by  mine-mouth  plants.  Slowdown  water 
(water  that  has  been  used  in  cleaning  the  cooling  mechan- 
ism) is  highly  charged  with  minerals  that  are  capable  of 
killing  atpiatic  life  and  surface  vegetation.  These  minerals 
can  also  contaminate  groundwater  if  leaching  occurs. 
Spoilbanks  are  yet  another  source  of  dissolved  solids  if 
water  in  excess  of  the  nonnal  precipitation  (10-1.5  inches) 
is  applied.  Fly  ash,  removed  by  the  pollution  control 
equipment  and  disposed  in  the  spoils,  contains  a  numl)er 
of  heavy  inetids  and  trace  elements,  including  lead,  zinc, 
copper,  sulfur,  and  boron.  These  elements,  toxic  at  certain 
levels,  are  evidently  not  inert  when  buried  and  expo.sed 
to  wat«'r. 
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Transmission  lines  associated  with  mine-mouth  plants  are 
a  major  esthetic  intrusion  on  the  landscape.  Corridors, 
excavations,  and  access  roads  as  well  as  the  towers  them- 
selves cause  not  only  visual  but  ecological  degradation. 
Pipelines  for  water  supply  have  similar  thoutjh  less  severe 
impacts. 

Conversion  Plants  and  Multlproduct  Complexes? 

.\  multipnjduct  complex  consists  ot  one  intenr;ited  opera- 
tion to  produce  electricity,  liquid  and  gaseous  fuels,  and 
petrochemicals.  These  plants  would  ha\e  a  capacit>'  of 
1,000  megawatts  of  power  generation.  .50,(KX)  to  1(K),000 
barrels  of  lir|uid  fuel  per  day,  and  2.50  million  cubic  feet 
of  gas  per  day.  Each  plant  would  consist  of  a  carbonization 
section  producing  gas  and  li(juid  fuels  and  a  hydrogena- 
tion  unit  producing  synthetic  crude  oil.  Char,  a  byproduct 
of  the  carbonization  process,  is  usable  as  a  fuel  in  the 
power  jilant.  .\  three-plant  complex  would  require  50,000 
to  7.5,000  acre-feet  of  water  annually  and  12. .5  million  to 
IS  million  tons  of  coal  (15).  The  tremendous  water  and 
i-oal  reijuirements  would  probably  limit  the  numl)er  nl 
coMq)lexes  in  Montana  to  12  or  less  (16). 

(Gasification  would  probably  be  the  first  type  of  coal  con- 
version in  Montana.  A  synthetic  pipeline  gas  would  have 
to  be  approximately  the  same  quality  as  natural  gas,  mean- 
ing a  heating  value  of  950-plus  BTU's  per  cubic  foot  ( 13). 
Sixty-five  gasification  processes  presently  exist  (15),  but 
none  can  yet  produce  at  a  price  competitive  with  natural 
gas.  The  Gennan  Lurgi  process  probably  oflers  the  most 
promise  for  commea'ial  gasification  because  fewer  steps 
.ire  needed.  It  requires  larger  capital  investments  than 
other  techniques  but  has  been  proven  in  more  than  30 
plants  around  the  world,  none  in  the  United  States. 

Lurgi  gasification  plants  may  consist  of  four  units  (trains) 
having  a  total  capacity  of  one  billion  cubic  feet  per  day 
.md  re<iuiring  a  total  investment  of  about  $1  billion.  The 
trains  would  be  located  seven  to  10  miles  apart  anil  each 
would  consume  about  seven  million  tons  of  subbitumin- 
Dus  coal  as  well  as  17,000  acre-feet  of  water  per  year. 
This  methoti  makes  more  efficient  use  of  the  coal's  original 
energy  content  than  do  steam  electric  installations.  Steam 
generators  transform  .30  to  40  pea-ent  of  the  coal's  heat 
iiifn  electricity,  while  the  Lurgi  coal-t(vgas  prtK-ess  has 
.1  60-percent  conversion  factor  (efficiency).  Preliininan- 
estimates  indicate  that  I..urgi  gas  plants  could  be  operable 
in  the  Fort  I'nion  area  within  the  next  ilecatle. 

Several  companies  has  e  expressed  interest  in  constnicf  ing 
one  or  more  gasification  units  of  2.50  million  cubic  feet 
per  day  in  Montana,  but  the  intended  gasification 
techni(iues  have  not  yet  been  maile  public.  In  December 
nf  1971  the  HFC"  Oil  Company  of  Casper,  Wyoming 
retpu-sted  .50,()(X)  acre-feet  ol  w.iter  Irom  the  Missouri 
Hivcr  tor  liiture  use  in  two  or  more  gasification  plants 
near  HloomficM  in  Dawson  C'ounty  .  One  Mia\  be  constnic- 
teil  as  earl>  as  1974.  Colorado  Interstate  (tas  Company 
IS  slated  to  build  a  similar  plant  near  Harilin,  Montana. 
A  proposed  gasification  plant  near  Saq^y  Creek  on  the 
Crow  Indian  Reservation  is  exjH'cted  to  Ih'  o|X>nttional 
by  1984  (16).  Coal  requirements  woiilil  probably  remain 


about  the  same  regardless  of  the  process  used,  but  water 
requirements  could  var\'  significantly.  Some  estimates  of 
the  water  neefis  for  a  plant  capacit>'  of  250  million  cubic 
feet  per  day  go  as  high  as  .3.3,000  acre-feet  per  year. 

Several  coal  liquefaction  processes  have  l)een  devised 
and  are  in  various  stages  of  development,  but  as  yet  are 
noncompetitive  with  petroleum  prcxlucts.  These  plants 
would  have  to  produce  approximately  100,000  barrels  of 
liquid  fuel  per  day  and  would  consume  annually  1 1  to 
15  million  tons  of  coal  and  65,000  acre-feet  of  water  (4, 
15).  .\o  liquefaction  plants  are  currently  known  to  be 
planned  for  Montana. 

The  total  instate  population  increase  resulting  from  coal 
development  might  be  300  thousand  to  400  thousand 
people  (I,  5).  One  multiproduct  complex  would  employ 
more  than  3,000  people  and  might  create  a  city  as  large 
as  24,000,  which  is  much  larger  than  any  present  Montana 
city  east  of  Billings  ( 17). 

The  primary  environmental  problems  created  by  multi- 
product  complexes  would  be  the  same  as  those  previously 
mentionefl. 

Impact  on  the  Human  Environment 

The  human  environment  is  made  up  ol  numerous  systems 
including  industrial,  agricultural,  residential, commercial, 
educational,  recreational,  and  political,  as  well  as  systems 
of  cultural  amenities,  communications,  and  transportation 
(5).  All  these  systems  are  interrelated  and  any  change 
within  one  is  reflected  by  corresponding  secondary- 
changes  in  the  others.  It  is  therefore  apparent  ihitt  inten- 
sive large-.scale  development  in  a  predominantK  agricul- 
tural region  would  have  far-reaching  secondar\  repercus- 
sions. 

The  transition  from  an  agrarian  to  an  urban-industrial  life 
st>le  could  1h"  very  rapid  in  some  locations.  In  these  areas 
the  basic  employment  patterns  would  Ik-  ch.inged,  the 
traditional  culture  values  disrupted,  and  existing  land  use 
relationships  altered.  Well-planned  coal  development 
could  perhaps  l)enefit  some  eastern  Montana  communities 
whose  populations  have  declined  rapidly  in  recent  years, 
but  such  benefits  might  1k»  short-range. 

Industrialization  creates  an  increased  tiLx  base  at  all  levels. 
More  income  and  more  propertx'  are  available  for  taxation, 
but  the  population  increase  also  creates  a  greater  demand 
and  requires  greater  expenditures  for  all  government  ser- 
vices, including  police  and  fire  protection,  sewage  and 
solid  waste  disposal,  and  water.  It  also  rejjuires  a  larger 
number  of  educational  facilities,  an  exp;«nded  |>olitical 
system,  and  a  rethinking  and  iiKKlification  of  the  entire 
transfwrtation  system.  It  means  a  greatly  increased  load 
on  all  existing  recreation  facilities  and  a  demand  for  more. 

The  increased  t;LX  Iwse  is  of^en  temi-xirarN  in  the  case 
of  coal  mining  and  coal-relate<l  iiuiustr\-.  Unless  reclama- 
tion is  unusually  successful  and  the  land  is  restored  to 
a  productive  condition,  stnp  mining  destro\s  the  base: 
when  the  coal  is  depleted  aiid  tlie  power  companies  move 
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their  plants  closier  to  new  fuel  supplies,  spoilliunks  have 
little  tiix  value.  The  present  stanilarti  of  livinK  in  the 
Appalai'hian  eoal  fields  demonstrates  the  lonii-ran^e 
eeonontic  inipai-t  uf  indiscriminate  minni^.  The  coal  and 
pt)wer  eonipanies  have  ileparteil,  lea\  in);  the  people  with 
no  jobs  and  the  novernment  with  nollini);  to  tax.  With 
e.xhaustion  of  Montana's  toal  reserxes,  a  snnilar  situation 
would  almost  ifrtainls  ile\eli>p.  The  lifetime  ol  proposed 
Keneratinx  facilities  for  Montana  coal  development  is 
estimated  to  be  alxiut  ;J0  years. 

The  coal  development  area  of  the  state  may  also  be  laceil 
with  the  stress  and  frustration  of  urban  living  aloii^  with 
other  related  problems  such  as  an  increased  crime  rate, 
poverty,  overcrowding,  noise,  congestion,  litter,  and 
neiKhborho(Hl  ileterioration. 


What  Must  Be  Done? 

rill-  (iiit'stion  lit  c  urrciit  \  crsiis  tntiire  use  must  be  carehilK' 
consiilered.  Responsible  development  should  include 
retaining  mineable  deposits  as  reserves.  .\  state  agency, 
possibK  the  Department  of  Liinds,  should  be  H'^fn  the 
power  of  denial  to  restrict  mining  in  areas  such  as  the 
Bull  Mountains  and  the  Ashland  district  of  the  Custer 
.National  Forest.  Any  kind  of  mining;  would  be  very 
destnictive  in  these  heavily  wooded  hills,  but  the  topog- 
raphy and  relief  are  such  that  the  coal  seam  is  exposed 
on  the  valley  walls,  thus  requiring  the  most  ruinous  of 
all  open  cut  techniques,  contour  stripping.  Omission  of 
these  areas  and  others  from  the  present  coal  development 
picture  would  preserve  an  energy  source  usuable  in  the 
event  of  a  severe  future  shortage.  .And  if  coal,  as  indicated 
by  many,  is  only  an  interim  solution  to  our  energy  prol> 
lems,  these  productive  scenic  and  historic  areas  might 
never  have  to  be  mined. 

The  present  steam  electric  generators  have  half  the  effi- 
ciency  of  some  other  generation  and  conversion 
techniques,  such  as  magnetohydrodynamics  (MHD),  now 
under  study.  Rapid  development  of  these  latter  methods 
could  render  the  present  t>'pe  of  facilities  obsolete  in  a 
short  time.  The  long-range  interests  of  Montana  might 
best  be  served  by  delaying  coal  development  for  a  number 
'  of  years  rather  than  irretrievably  committing  the  state's 
resources  to  an  inefficient,  outdated  technologv'. 

Long-term  social  and  environmental  degradation  can  be 
avoided  only  through  a  coordinated  effort  by  all  levels 
of  government,  the  involved  com.panies,  and  an  interested 
public  to  formulate  regional  plans.  Half-hearted,  fragmen- 
tar\'  efforts  by  separate  entities  simply  will  not  do  the 
job. 

.\  functional,  soundly  based  regional  plan  relating  to  coal 
development  requires  a  body  of  background  information 
that  is  currently  lacking.  Urgently  needed  are: 

1.  A  comprehensive  study  of  effective  reclamation  prac- 
tices. 

2.  A  detailed  analysis  of  Montana  coal  to  detennine  the 
amount  of  trace  elements  and  heavy  metals  present. 


3.  More  work  on  the  effects  of  SOi  and  other  emissions 
on  the  rangeland  ecology. 

4.  A  study  of  the  problems  assoc-iatcd  with  burial  of  fly 
ash  in  spoilbaiiks. 

."5.  .\n  in-depth  study  of  gosernmenl  aii<l  industry 
research  priorities.  It  would  be  important  to  know  how 
much  is  being  spent  on  the  seanh  lor  more  efficient 
and  less  degrading  means  of  electrical  generation 
and  transmissicjii  as  well  as  for  new  generation 
technicpies. 

fi.  .\  comprehensive  regional  meteorological  survey  of 
the  eastern  one-third  of  the  state. 

7.  Specific  knowledge  of  the  environment;il  problems 
involved  in  moving  coal  by  slurry  pipeline. 

Above  all,  if  the  planning  efforts  of  Montana  and  other 
coal  reserve  states  are  to  have  any  hope  ol  success,  the 
most  imperative  needs  are  for  state  self-determination  in 
resource  use  and  fora  national  energy  polics  and  a  national 
program  to  moderate  eiiergv  consumption  h>  encouraging 
conservative  rather  than  maximum  energy  use. 
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Prospects  for  Spray  Irrigation  of  Wastewater 


Contributed  by 
Loren  L.  Bahls 


Introduction 


.\/  this  uritinn,  legislation  is  pending  in  Cun^ress  (S.  2770)  ivhich  icotiUi 
eliminate  all  industrial  and  municipal  setcufie  discharaes  into  surface 
waters  hy  798.5.  Should  the  hill  pass  both  houses  in  its  present  form  it 
would  require  a  radical  realignment  in  our  present  attitudes  toward 
waste  treatment  and  disj)osal.  With  takes  and  streams  no  longer 
candidates  for  receiving  wastewater  we  would  have  to  turn  to  the 
only  other  practical  recipient  -  the  land. 

It  is  therefore  imperative  that  we  scrutinize  the  potential 
problems  and  benefits  associated  with  land  disposal  of  wastewater. 

This  paper  describes  the  technique  of  land  disposal  of  municipal 
wastewater  and  confined  livestock  manure  by  spray  or  sprinkler  ir- 
rigation. It  illustrates  a  number  of  applications  and  analyzes  the 
feasibility  of  implementin^i  the  procedure  in  Motitana.  The  "livina 
filter"  system  -  the  functional,  water-renovating  basis  of  the  spray 
process  -  is  also  described. 

To  place  this  approach  in  proper  perspective,  it  may  be  helpful 
to  benin  with  a  backi:.roitnd  discussion  of  the  nature  and  implications 
of  current  disposal  methods  for  human  and  confined  animal  wastes  in 
this  country. 


Standard  Waste  Disposal  Methodology 
Human  Wastes 

Our  prtMiit  uattr-transpdrt  sysfein  of  wastt-  disptisal  was 
devfloix'cl  iit-ar  tht-  iniddlt-  of  thi-  last  ci-ntiir.  to  reduce 
the  incidence  and  transmission  of  disease  in  lar>;e  cities. 
.\t  the  timi  of  the  centiir>'  about  l,00()  coinnuniities  in 
the  I'nifetl  States  were  sewered,  and  most  of  these  dis- 
charnfd  iintrt'.ited  waste  into  the  nearest  watercourse  ( 17). 
When  World  War  1 1  ended,  less  than  75  million  Americans 
were  provuled  with  sewer  services,  with  roughly  .3()  mill- 
ion, or  40  pea-ent,  ilischarijini;  raw  wastes.  Most  recent 
estimates  indicate  nearly  70  jH-rcent  (  140  million)  of  our 
total  population  is  sew«-red,  se\en  percent  ol  the  nation's 
sewage  remains  untreated,  while  the  hulk  of  the  rest 
receives  secondary  (61  percent)  or  primary  (31  percent) 
treatment  In-fore  release  into  suriace  waters)  (12). 

Sfwer  systems,  especially  since  the  advent  ot  the  (lush 
toilet,  require  an  ample  and  continuous  suppl>  of  fresh 
water  as  volume  and  vehicle  for  transporting  waste.  The 
.iverage  domc^ic  sewage  consists  of  99.94  pea-ent  water 
IH).  Some  I'.'i  hillion  gallons  of  sewage  effluent  were  dis- 
charged d.iily  during  1967  hy  inimicipal  treatment  plants 
in  the  I'nited  States  (19).  Little  of  this  water  remauis  to 
help  recharge  local  aquifers.  With  groundwater  now 
.ux-oimtinK  for  more  than  20  p>ercent  of  the  nation's  water 


supply  (11),  shortages  have  occurred  in  areas  where  rain- 
fall alone  has  not  been  sufficient  to  replenish  underground 
reserves  (19)  (23). 

The  development  of  water  trans|iorf  systems  create<l  the 
basis  for  another  widespread  problem,  that  of  artificial 
nutrient  enrichment  of  surface  wafers,  also  known  as  cul- 
tural eiitrophication.  Eutrophication  is  manifest  by  rank 
growths  of  a(|uatic  plants  (algae)  known  as  "bl<K»ms."  .\lgal 
blooms  degrade  the  attractiveness  of  a  body  of  water, 
create  health  problems,  and  interfere  with  recreational 
uses.  Accelerated  eutrophication  also  has  significant  long- 
term  consequences  such  as  oxygen  depletion  and  a  shif^ 
to  more  tolerant  but  less  desirable  fish  species,  carp  for 
example. 

The  algae  that  compose  blooms  are  limited  in  gnnvth  prin- 
cipally by  the  iunounts  of  phosphonis  and  nitrogen  in 
the  water.  Municipal  sewage  is  a  metlium  overly  nch  in 
phosphonis  ami  nitrogen  when  c-onsidered  in  terms  of 
the  rather  nuxlest  nutrient  requirements  of  algae.  Typical 
municipal  wastewater  contains  10-l."5ppm  (parts  per  mill- 
i<»n)  total  phosphonis  and  2.5-.3.5  ppm  total  nitmgen  (.33). 
Only  tiny  fractions  of  these  amounts,  0.0 1  ppm  phosphonis 
and  0..30  ppni  nitrogen,  pennit  algal  blo<ims  in  lakes  (  LI). 
Meanwhili'.  the  nutrient  removal  etViciency  of  standard 
wastewater  treatment  plants  is  nowhere  close  to  what  is 
required  to  prevent  eutrophication.  Primary  treatment 
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laiilitifN,  dt'>it{iifil  inainU  to  reducf  the  oxyKf" 
c-onsimniiKorKaiiitcarlMMitoiitfiit  ol  sfWaKe(l)ii>c-hfmiial 
oxyufii  lifinaiul  or  BOD).  rfiiio\f  only  5-15  jH-atMit  ol 
the  nitroKfii  and  phosphorus.  C^onvfiitioiial  aitivatt-il 
sludKe  (sii-oiular>)  svstfiiis  rrmovf  ahoiit  .lO-SO  p»-rct'iit 
ofthfsf  luitrifDts  (33). 

The  iiitroxfi),  phosphorus,  and  otiu-r  iiiitni'iits  stinudatiiix 
c.xi-fss  al^al  production  in  snrtai-c  wafers  arc  derivt-d  ini- 
tialK  from  the  brt-ad  on  our  tuhlos  from  the  crops  in  our 
fields.  rhe\  are  headed  on  a  oneway  trip  to  the  oceans, 
where  they  will  l>e  unavailable  for  further  auricultural 
use.  With  our  present  waste  disposal  system  our  soils 
remain  largely  uiireplenished  with  nutrients,  except  i)y 
stopgap  applications  of  commercial  inorganic  fertilizers. 

SuminarizinK,  in  the  wonis  of  an  eminent  Montana  geolog- 
ist. Dr.  C^harles  C.  Bradley:  "River  disposal  of  human 
waste,  though  cheap,  involves  a  douMe  loss  ol  resources. 
On  the  one  hand  there  is  the  polliitetl  river;  on  the  other. 
the  depleted  soil  (7)."' 

Confined  Livestock  Wastes 

.\>;iKiiltmc  i>  llic  l>iv;v;c-.l  piotliiccrof wastes  in  the  United 
States  (21).  .\  portion  of  the  total  waste  production  remains 
in  the  pasture  and  raiigeland,  hut  an  ent)nnous  volume 
accumulates  in  feedlots  and  buildings  and  must  be  col- 
lected, transported,  and  disposed  of  in  an  economical  and 
inoffensive  manner.  Especially  in  Montana,  where  the 
amount  of  wastes  produced  by  feeder  cattle  is  greater 
than  that  produced  by  the  human  population  (21),  pollu- 
tion caused  by  animal  production  facilities  can  be  as  detri- 
mental to  receiving  waters  as  wastes  from  any  other  indus- 
trial or  municipal  source.  In  addition,  feedlots  have 
generally  been  located  without  regard  to  the  topography 
and  soil  inventor>-  (31),  thus  intensifying  surface  and 
groundwater  contamination. 

Manure  management  is  one  of  the  largest  problems  cur- 
renth'  facing  the  livestock  industry.  Past  emphasis  has 
been  upon  recovery  of  the  nutrient  value  of  animal  wastes 
by  returning  them  in  either  solid  or  slurrv'  fomi  directly 
to  the  land,  but  even  then  both  ground  and  surface  water 
contamination  can  result  as  the  soluble  components,  such 
as  nitrates  and  chlorides,  are  leached  into  the  ground  and 
as  runofl'moves  a  variety  of  pollutants  overland.  Although 
ninofl  ma>'  dilute  animal  wastes,  the  concentration  of  pol- 
lutants in  the  runof]"  is  much  greater  than  in  domestic 
sewage  (21). 

Land  spreading  is  no  longer  an  economic  alternative,  how- 
ever, considering  the  immense  quantities  of  manure  to 
be  disposed  of,  low  cost  and  greater  efficiency  of  inorganic 
chemical  fertilizers,  shortages  of  fann  labor,  transportation 
costs,  and  other  factors  (.37). 

Processes  used  for  the  treatment  and  disposal  ot  municipal 
wastes  have  been  applied  to  animal  wastes  without  suc- 
cess, largely  because  o(  lack  ol  understanding  ot  the  ditler- 
ences  betxveen  animal  wastes  and  domestic  sewage,  the 
magnitude  of  the  problem,  and  the  economic  constraints 
imposed  (21). 


Need  for  Alternative 

l\iilii)|iliii  .ilKiii  .111(1  (li-treasing  Ireshwater  resources, 
including  groiiiitlwater,  are  listed  as  two  ol  the  world's 
eight  most  important  environmental  problems  by  a  global 
scientific  organization  contracted  by  the  United  Nations 
(16).  Considering  the  technology  presently  applied  to 
human  and  animal  waste  treatment  and  disposal,  the 
recent  population  expansion  along  with  trends  toward 
iirbatn/atioti  and  centralized  sewerage,  and  the  recent 
boom  in  the  c<>nline<l  animal  production  iiidiistr\  .  there 
is  little  hope  for  mitigation  of  these  problems  in  the  near 
(utiirc. 

However,  a  technology  has  recently  arrived  on  the  scene 
which,  though  still  in  its  infancy,  holds  sufficient  promise 
to  be  seriously  considered  as  an  alternative  for  treating 
and  disposing  of  human  and  animal  wastes  —  spray  or 
sprinkler  irrigation  on  crop,  pasture  (or  range),  and  forest 
land. 


The  Living  Filter  Approach 

Land  disposal  of  treated  ami  iinlreated  domestic  sewage 
has  been  used  l)>  man  lor  centuries.  The  primary  goal 
has  been  disposal  of  wastewater  without  producing  a 
health  hiizard,  rather  than  pollution  abatement,  increased 
groundwater  supplies,  or  improved  fann  prtKluction.  The 
soil  has  been  used  as  a  mechanical  filter  and  in  most 
cases  overloaded  beyond  its  capacity  (24). 

Recent  investigations  have  shown  that  a  deep  soil  with 
proper  texture  and  structure  and  a  continuous  plant  cover 
may  provide  far  more  than  simple  physical  filtration  for 
renovating  wastewater,  especially  if  wastewater  is  applied 
by  spray  or  sprinkler  irrigation  (9,  22,  30).  Other  processes 
at  work  in  the  soil  mantle  are  capable  of  removing 
impurities  from  a  sprayed  secondary  effluent  at 
efliciencies  comparable  to  tertiary  treatment,  provided 
certain  conditions  are  met.  These  additional  proc-esses 
include  chemical  combination.  volatiliz4ition,  ion 
exchange,  biological  reactions,  and  plant  uptake.  Because 
the  spray  irrigation  s\stem  relies  heavily  on  a  viable  com- 
munity of  bacteria  and  fungi  in  the  aerobic  soil  zone  and 
a  surface  cover  of  rooted  vegetation,  it  has  been 
popularized  as  the  "living  filter"  (18,  19,  20). 

Most  of  the  inlormation  that  tollows  on  soil  mechanisms 
for  wastewater  reno\ation  is  from  the  report  of  a  recent 
University  of  Washington  interdisciplinary  assessment  of 
the  feasibilit\  and  eflects  of  laiul  disposal  of  a  typical 
secondan.'  efiluent  (9). 


.\s  wastewater  percolates  down  through  the  soil  column, 
bacteria  and  viruses  are  removed  by  a  combination  of 
jilnsical  filtration  and  biological  com|H'tition  and  preda- 
tioii.  In  ailditidii.  positi\el>-  chargeil  viruses  ma>'  be 
.ittracteil  to  and  removeil  by  negatively  charged  soil  parti- 
cles (1).  .Almost  all  microbes  are  re.noved  from  the  was- 
tewater within  a  few  feet  of  the  surface,  even  in  the  coar- 
sest soil. 
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Particulate  organic  matter  (BOD)  and  suspended  inor- 
ganic solids,  which  impart  most  ol  the  opacity  to  wastewa- 
ter, are  almost  entirely  removed  by  tiltration  in  the  upper 
five  to  six  inches.  Dissolved  organics,  also  contributing 
to  the  HOD,  are  removed  by  absorption  to  soil  particles. 


Dead  bacteria  and  viruses,  along  with  filtered  and 
atlsorbed  organic  matter,  are  eventually  decomposed  by 
microbial  action  and  either  reconsituted  into  biological 
cells  or  mineralized  into  inorganic  materials  that  are  taken 
up  by  plants,  helil  in  the  soil,  or  transferred  through  the 
soil  mantle  with  the  water  flow. 


Phosplionis  is  removed  by  plant  uptake  and  adsorjition 
onto  clay  particles,  the  soil  serving  in  this  respect  as  a 
phosphate  sink. 

Nitrogen  in  various  f'onns  is  removed  by  plant  uptake. 
I'nderconditions  where  a  vigorous  growth  of  nonlegiunin- 
Dus  cover  vegetation  is  maintained,  a  crop  of  com  for  exam- 
ple, all  of  the  nitrogen  can  be  removed  by  plant  uptake 
(  18).  Nitrogen  can  also  be  volatilized  by  denilriflcation 
to  the  gaseous  form  (N2).  In  addition,  where  soils  are 
alkaline,  ammonia  gas  (NH3)  ntas  tonii  and  escape  to  the 
air^  .■\dsor|)tioii  onto  soil  p.irticles  is  eflective  in  removing 
annnonium  ions  (NHl),  but  nitrate-nitrogen  (NO3)  is  rela- 
tively uniliminshed  by  the  adsorption  process  (33). 


llea\  y  metals  are  iisualK  withdrawn  by  fixation  on  insolu- 
able  hydrous  oxiiles  of  manganese  anil  iron.  Other  means 
of  removal  include  adsorjition  onto  clay  particles,  fixation 
by  organic  matter,  ami  chemical  precipitation. 

Cations  and  anions,  calcium  and  bicarbonate  for  example, 
.ire  only  p.irtialK  removetl  because  of  the  need  to  balance 
I'lectrical  charges  in  the  stiil  anil  water  systems.  Ion 
exhange,  however  active  it  may  be,  is  not  renovation  but 
rather  a  substitution  of  one  ion  complex  for  another.  Potas- 
sium is  removeil  much  more  effectively  than  other  cations 
l>ecause  of  its  dynamic  nature  in  both  soil  anil  plant  sys- 
tems. The  primar>  mechanisms  involveil  in  removal  of 
cations  anil  anions  are  chemical  precipitation  and  fixation 
anil  plant  uptake.  The  cation  soilium,  i<nd  the  anions 
chloriile  anil  sulfate,  are  not  renovateil  in  the  soil  system 
.mil  pass  thniugh  virtually  unilimirusheil. 

Table  1  portrays  the  exj>ected  removal  efficiencies  for  vari- 
ous wastewater  constituents  under  a  given  set  of  condi- 
tions (9). 

It  is  .ipparent  fn)m  the  figures  in  the  following  table  that 
the  reno\ati\r  iapacit\  of  soil  is  high.  .Accoriling  to  a 
recent  Km  ironiuent.d  Proti-ition  .\gency  report  (12): 
Water.j'faclnnt;  watercourses  after  passage 
lliriiuuli  tlif  filli-riiiu  .uul  tli-cnmpnsition  pm- 
cesses  aflorili-tl  l)\  soil  is  far  purer  —  provided 
that  soil  loatliiiK  rates  are  not  exceeileil  —  than 
an>  waste  treatment  process  short  of  tlislilla- 
tion  coidd  make  them  (sic). 


Table  1.  Estimated  effectiveness  of  spray  irrigation  in 
removing  various  wastewater  constituents  given  the  fol- 
lowing conditions:  Effluent  used  from  a  secondary  treat- 
ment process  and  applied  at  a  rate  of  two  inches  in  eight 
hours  once  a  week;  soil  a  silt  loam  five  feet  deep  with 
a  carbon  to  nitrogen  ratio  greater  than  1.5;  climate  typical 
of  the  Great  Lakes  region;  vegetation  continuous  (9). 


Constituent 
Biochemical  oxygen  demand 
Suspended  solids 
Total  nitrogen 
Total  phosphorus 
Heavy  metals 
( )rganic  compounds 
\'inises 
Bacteria 
Cations 
Anions 


Percent  Removal 
99 
99-)- 
80-90 
99 
99 
99 
99  + 
99 
75 
0-50 


When  compared  to  the  amount  of  water  absorl)ed  by  the 
soil,  the  amount  of  water  releasei!  by  evaiK)transpiration 
is  generally  modest  (22).  In  one  stud> .  60  to  Ht)  percent 
of  the  water  applied  to  the  research  areas  found  its  was 
to  the  grouiiilwater  reservoir  (30). 

The  living  filter,  as  a  system  for  renovating  wastewater 
delivered  by  sprinkler  irrigation,  is  usable  wherever  the 
following  soil  conditions  prevail:  .\n  infiltration  rate  rapid 
enough  to  accommixlate  irrigation  water  the  year  round 
but  slow  enough  to  allow  interaction  with  plants  and  mic- 
robes; a  high  exchange  capacitv;  a  high  sustained  rate 
of  percolation  (greiiter  thiin  ()..5  inches  per  hour)  to  |>ennit 
vertical  drainage  .md  maintain  aerobic  conditions,  anil 
a  soil  mantle  thick  enough  (five  feet  or  more  to  liedrock 
or  groundwater)  to  insure  renovation  of  the  effluent  Iwfore 
recharge  to  the  grouiiilwater  reservoir  (9,  20).  Sites  with 
these  conditions  as  well  as  a  suitable  climatic  regime  have 
been  locateil  in  Califonii;t.  New  England,  and  the  Gri'at 
Liikes  states  (9). 

Other  prereiiiiisifes  lor  optimum  efficiency  of  the  sv  stem 
are  a  high  carbon  to  nitrogen  nitio  in  the  soil,  a  continuous 
vegetative  cover,  and  c.ireful  management,  induiling 
intennittent  application  allowing  for  maintenance  of 
aembic  conditions;  discontinuance  of  oiH*n»tion  when  air 
temperatures  are  significantly  below  freezing;  and  harvest 
of  the  cover  vegetation  by  cropping  or  grazing. 

I'luler  thesf  conditions  a  secondary  effluent  can  be 
applietl  at  a  rate  of  about  two  inches  |>er  week  with  a 
high  ilegree  of  efTectiveness  and  without  concern  for  sur- 
face or  groiindw.iter  contamination  (9). 


Applications  of  the  Living  Filter 
Human  Wastes 

I..irv;i-si  .ill-  applu'.itions  of  domestic  wastewater  to 
agricultural  land  have  Ijoen  conducted  for  some  time  in 
various  parts  of  the  world.  For  example,  the  city  of  Mel- 
bourne. .\ustralia  has  been  using  untreated  municipal 
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sewatff  to  irn^.itf  p.i>tiufl.iinl  Mntr  IHyti.  1  In-  .iir.i 
iiivoImhI  is  .iImuU  25.(HK)  .itrt-s  Tlir  population  scrvt-d 
is  u  little  uiuler  two  million  (3). 

Mfxito  City,  with  about  sevi-n  niillioi)  pt-oplr.  trausports 
its  raw  sfwaijf  l>>  pipeline  25  or  30  miles  to  a  liasin  from 
which  irri«ation  water  is  drawn.  The  sewage  imdernoes 
some  decomposition  and  is  then  distrihuteil  to  lanners 
who  desire  the  so-called  "black  water"  for  uKricultural 
use  (42). 

Interest  anti  activity  in  the  I'nited  States  were  stiniulated 
hy  the  wastewater  renovation  and  conservation  project 
at  Fenn  State  I'niversity  in  1962  (30).  This  was  the  first 
sophisticated,  scientirically  assessed  application  olthe  li\  - 
ins  filter  concept  in  this  country.  .\i)out  a  halt  million 
gallons  ot  wastewater  Croin  the  uiii\  ersif  >  community  were 
applic-d  d.iily  through  re\-ol\inu  sprinklers  upon  nearl>\ 
fami  and  tori-st  lands  at  a  rate  of  about  two  inches  per 
week  ()\er  a  three->ear  period.  Close  observations  were 
made  of  surface  and  Ki"i>i"'tbvafer  (juality,  groundwater 
recharge,  crop  production,  and  tree  growth.  The  inves- 
tigators concluded  that  laud  disposal  of  larne  volumes  of 
sewage  efllnent  is  feasible  (19). 

Since  the  Penn  State  study,  a  number  of  small-scale 
rescaa-h  and  demonstrat'on  projects  have  been  initiated 
around  the  country  (8,  14,  39,  40,  45,  46)  but  none 
have  been  so  ambitious  as  the  Muskegon  Count>' 
(Michigan)  wastewater  management  system  (1)  scheduled 
to  begin  operation  by  the  end  of  1972. 

The  Muskegon  County  system  proposes  to  spray  irrigate 
and  rebuild  6,000  acres  of  depleted  and  marginal  agricul- 
tural land  with  municipal  and  industrial  wastewater  from 
a  population  of  about  170,000.  The  system  will  replace 
four  existing  municipal  treatment  facilities  with  a  present 
total  flow  of  11  million  gallons  per  day  and  eliminate 
the  direct  discharge  of  five  industrial  plants  with  a  com- 
bined flow  of  19  million  gallons  per  day. 

The  same  engineering  finn  that  designed  the  Muskegon 
County  system  has  completed  a  preliminary  feasibility 
study  on  land  disposal  of  sewage  by  spray  irrigation  for 
the  Cape  CcxI  area  (2)  and  is  currently  designing  a  s\stem 
large  enough  to  serve  1 1  million  persons  in  metropolitan 
Chicago  (3). 

In  Montana,  a  number  of  small  communities,  trailer  courts, 
and  recreation  developments  propose  to  spray  irrigate 
their  sewage  (44).  In  some  cases,  however,  this  is  onl\ 
an  alternative  disposal  method  contingent  upon  the  suc- 
cess ofseepage  and  evaporation  cells  (lagoons)  in  handling 
peak  waste  loads.  A  large  recreational  complex  in  the  Gal- 
latin Canyon  intends  to  manage  the  sewage  from  part  of 
its  development  by  installing  tu'o  tertian.-  treatment  plants 
and'spray  irrigating  the  effluents  on  its  golf  course  (26). 
The  State  Department  of  Health  and  Environmental  Sci- 
ences' water  (juality  project  plan  lor  Missoula  considers 
the  option  of  spray  irrigating  primary  sewage  in  lieu  of 
secondary  treatment  (25). 


Confined  Livestock  Wastes 

( !in.>ni  liM '^tiK  k  w  .istcs  ,irc  .imenable  to  liquid  treatment 
.itid  disposal  iiicIIiihIs.  I'liese  include  washings  from  dairy 
operations  ,iiid  collected  runofl  from  leeillots.  Although 
the  resultant  wastewater  Is  significantly  diflerent  in  maii> 
respects  from  domestic  sewage,  it  is,  after  dilution  and 
a  periinl  of  slal>ili/.iition,  in  a  fonii  suitable  for  application 
by  spray  irrigation.  Unlike  solid  manure  and  slurrv'  dis- 
posal methods,  spray  irrigation  allows  for  applying  animal 
waste  mitrients  directis'  to  growing  field  crops. 

The  living  filter  technique  for  utili/.ing  and  treating  litiuid 
livestock  wastes  was  recently  demonstrated  by  a  state 
legislator  on  his  family  dairy  fann  in  Hennsylvania  (32). 
The  manure  from  2(XJ  cows  was  mixed  with  fresh  water 
and  stabili/.ed  in  a  series  of  three  shallow  lagoons.  Waste- 
water from  the  lagoons  was  applied  by  spray  irrigation 
over  a  variety  of  grain  and  forage  crops  and  nursery  tree 
stock  in  summer  and  over  hardwcxjcl  forest  in  winter.  The 
growth  response  of  the  irrigated  plants  was  remarkable. 
No  surface  or  ground  water  contamination  was  detected 
at  an  application  rate  of  two  inches  per  week. 

The  giant  Monfort  feedlot  near  Greeley,  Colorado  has 
been  spray  irrigating  the  ponded  runoff  from  its  facilities 
for  about  10  years  without  apparent  ill  effects  (29). 


Feasibility  for  Montana 

In  considering  the  feasibility  of  implementing  large-scale 
spray  irrigation  projects  in  Montana,  we  must  ask  and 
attempt  to  answer  a  number  of  questions. 

First,  is  there  a  need  for  departure  from  our  present  dis- 
posal system  in  light  of  the  severity  and  sources  of  eut- 
rophication,  the  adequacy  of  groundwater  resources,  the 
fertility  of  agricultural  and  forest  land,  and  the  possible 
future  requirement  for  zero  discharge  in  Montana? 

Second,  are  the  immediate  problems  and  potential  long- 
tenn  adverse  impacts  asstx-iated  with  sprav'  irrigation  of 
sewage  in  Montana  adequately  dcx;umented  and  of  suf- 
ficientK'  minor  consequence  to  warrant  commencing  full- 
scale  operations? 

.\nd  finally,  are  the  climate,  soils,  natural  and  agricultural 
vegetation,  and  hydrologic  and  geologic  conditions  in  the 
state  amenable  to  land  disposal  of  sewage?  This  last  ques- 
tion is,  at  least  superficialK',  the  easiest  to  answer.  Mon- 
tana is  a  large,  diverse  state  with  a  wide  range  of  these 
conditions  in  a  variety  of  combinations.  Certainly  if  spray 
irriization  of  sewage  is  feasible  for  California,  the  Great 
Lakes  states,  and  New  England  (9)  it  will  l)e  feasible  for 
main  parts  of  Montana.  The  critical  factor  seems  to  be 
the  soil,  which  will  have  to  be  evaluated  on  a  local  basis 
with  the  aid  of  a  Soil  Conservation  Service  map. 

Analysis  of  Benefits 

I  ...iiisu,  1  till-  tll^l  .jii.  ^tii>Ti,"Ktlicreaneedfordepaiture 
from  our  present  svstem:',"  we  must  l(H)k  at  the  benefits 
to  be  gained  in  Montana  from  switching  to  spray  irrigation 
of  our  sewage.  .As  noted  previously,  the  major  advantages 
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of  a  land  disposal  system  are  alleviation  of  eutrophication, 
recharge  of  groundwater  reserves,  enhanced  soil  fertilit)' 
and  crop  production,  and  a  means  ol  achieving  the  no- 
discharge  policy  that  may  lje  recjuired  by  law  in  the  near 
future,  depending  on  the  late  ol  the  controversial  "Muskie 
bill."  An  evaluation  of  each  of  these  potential  benefits 
in  light  of  the  present  state  of  alfairs  in  Montana  tollows: 

Alleviate  eutrophication:  tutrophicatiun  is  a  problem  in 
Montana,  particularly  in  a  number  ol  lakes  and  reservoirs 
in  the  western  portion,  in  most  cases,  however,  it  is  dif- 
ficult to  assess  the  actual  source  ol  nutrients  creating 
the  problem.  .Moreover,  in  many  lakes  municipal  sewage 
can  be  ruled  out  as  the  culprit.  Georgetown  L^ke,  lor 
example,  is  a  water  in  advanced  stages  ol  eutrophication 
that  receives  no  conununity  elfluent.  The  same  may  be 
said  for  a  number  of  isolated  pothole  lakes  in  the  upper 
Flathead  Valley.  Other  factors  have  been  responsible  for 
nutrient  enrichment  and  e.xcessive  plant  growth  in  Ceor- 
getiiwn,  including  septic  tank  discharges  Iron)  individual 
homesites,  watershed  management  practices,  lake 
morphometr)',  and  bank  erosion  ( 15). 

In  Montana  we  discharge  most  of  our  community  wastes 
into  streams  and  ri\ers.  Often  the\  are  either  too  cold 
and  rapid  (Gallatin  River)  or  too  turbid  and  with  a  bottom 
too  unstable  (lower  Missouri  and  Yellowstone  Rivers)  to 
support  a  sizeable  atpiatic  flora.  In  other  words,  nutrients 
may  be  suflicent  for  algal  growth  in  these  waters,  but 
low  water  temperature,  rapid  current  velocity,  substrate 
instability,  and  poor  light  penetration  are  preventing 
blooms  from  appearing  and  creating  a  nuisance. 

On  the  other  hand,  where  gradients  moderate  or  cease 
and  where  water  becomes  warmer  and  clearer,  algae  may 
proliferate  and  cause  problems,  as  in  reservoirs  such  as 
Canyon  Ferr>'.  One  must  not  be  too  quick  to  blame  sewage 
outfalls  for  reservoir  water  (lualitv'  problems,  however, 
since  reservoirs  are  inherently  excellent  nutrient  traps 
and  have  lieen  known  to  become  highlv  eutrophic  with 
little  or  no  .ulded  introduction  ot  cultural  nutrients. 

In  summary,  it  is  exceedingly  difficult  to  assess  the 
singular  impact  of  domestic  sewage  effluents  on  surface 
water  ipiality  in  Montana  anil  to  predict  the  effects  on 
these  waters  ol  their  removal.  Certain  chronic  eutrophica- 
tion problems  are  definitely  not  caiiseil  by  communitv 
sewage  outfalls.  Industrial  ami  agricultural  wastes,  par- 
ticularly runoff  from  fertilized  fields  and  feedlots,  prob- 
ably contribute  as  great  or  even  a  greater  share  of  nutrients 
that  stimulate  algal  growth  in  surface  waters  titan  docom- 
miinitv'  wastewater  ilischarges. 


Recharge  of  groundwater  reserves:  (Jrouiulwater  reserves 
appi'ar  to  l^e  adci|ua(e  throtighiiiit  the  state  lor  domestic 
and  slock  piir;)oses  but  largely  untapiK-d  and  ol  unknown 
supply  lor  other  uses.  Groundwater  recharge  in  eastern 
Montana  is  by  precipitation  only  and  (|uite  modest 
because  of  the  semiarid  climate  (41).  .Although  many  east- 
ern Montana  communities  have  difficulty  in  obtaining  an 


adequate  supply  of  good  qualitv'  water,  this  is  a  problem 
inherent  in  the  deliverv'  potential  of  the  aquifer  and  not 
a  man-caused  situation. 

Two  cases  ol  l(icall>  heas  y  industrial  uatei  n>v  lia\e 
caused  significant  depressions  in  groundwater  tables  in 
both  western  and  eastern  .Montana,  most  notably  water 
use  ass(Kiated  with  secondar>-  oil  recovers  operations  in 
Prairie  and  Fallon  counties.  With  the  renewal  of  interest 
in  coal  and  water  development  in  the  southeastern  sector 
of  the  state,  and  with  recent  talk  of  tapping  underground 
reservoirs  for  irrigation,  the  use  ot  subsurtace  water  in 
Montana  can  be  expected  to  increase  substantially  in  the 
near  future  (10).  Groundwater  recharge  would  then  lie 
more  crucial  than  it  is  today. 


Enhance  soil  lertility  and  agricultural  production:  Mon- 
tana has  over  2^10,000  acres  oi  the  l>est  agricultural  land 
available  —  Class  I  irrigated  (.'J8).  To  spray  imgate  the 
wastewater  from  the  entire  sev^-ered  population  of  Mon- 
tana (about  450,000  persons)  under  the  conditions 
described  in  this  paper  would  reijuire  about  18,000  acres 
of  land,  determined  by  extrapolating  figures  from  the 
Universitv'  of  Washington  study  (9)  presented  in  Table 
2.  This  acreage  adjustment  is  necessitated  b>  a  limited 
growing  season  in  Montana,  as  explained  below.  Con- 
sidering the  several  millions  of  additional  acres  of  Class 
II-IV  lands  in  the  state,  the  increase  in  total  agricultural 
production  resulting  from  the  application  of  human  waste 
nutrients  to  another  18,000  ac-res  would  be  insignificant. 


However,  since  many  Montana  soils  are  deficient  in  nit- 
rogen and  phosphoms  and  most  crops  throughout  the  state 
are  responsive  to  additional  moisture,  especially  in 
regions  where  rainfall  is  below  12  to  14  inches  annually 
(29),  spray  irrigation  of  domestic  wastewater  can  be 
expected  to  siibstantiallv  enhance  soil  fertility  and  pnxluc- 
tion  and  nutritional  value  of  crops  wherev  er  it  is  practiced. 
The  application  of  feedlot  and  dairv  wastes  in  the  same 
fashion  would  have  a  similar  eflect  on  soils  and  crops 
and  at  the  same  time  remove  these  wastes  as  threats  to 
water  quality. 


Attain  /ero  discharge:  It  is  conceivable,  with  passage  of 
the  '".Muskie  bill"  or  similar  legislation,  that  bv  19H5 
municipal  sewage  discharges  into  surface  v*aters  will  lie 
outlawed  in  Montana  as  elsewhere  throughout  the  nation. 
The  state  is  well  along  in  its  treatment  plant  coiistniction 
prognuii  and  by  1977  all  sewered  villages,  tov^-ns,  and 
cities  of  Montana  will  have  the  e<|uivalent  of  secondarv 
treatment  for  their  wastewater  (44).  .\t  that  lime  everv 
municipal  sewage  ellliienl  in  the  state  will  be  at  the  stage 
of  Ireatment  desirable  for  spras  imgation. 


Liind  disposal  would  be  one  method  of  ijchieving  tlie  goal 
of  no  discharge.  If  the  living  filler  approach  is  utilized 
as  outlined  previousK ,  wastewater  would  receive  the 
e(|uivalenl  of  tertian,  treatment  .uid  pwlablc  water  v^'ould 
Ik-  retunied  to  the  iindergniund  aquifer. 
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Talilr  2.  I^ind  re<|iiireinci»ts  for  vap  tiiic  popiilutiims  iisiiiK 
llif  spra\  imitation  tiu-lliod  of  wustt-watfr  disposal,  asMiiii- 
iiiKaii  application  rati-  of  two  iiulifs  pt-r  wci-k  and  pro«liii- 
tion  of  HK»  gallons  piT  pt-rson  pi-r  day  (9). 


Population 

l.(KH) 

5.tHK) 

25.(KKI 

5().(KK» 

7r>,(HK» 

l(H),(MH) 

5(H».IKH) 

l.(KM).(K)U 


Acres 

12.9 

64.5 

322 

644 

967 

1.2H9 

6.446 

12.890 


Square  Miles 
0.02 
U.l 
0.5 
1.0 
1.5 
2.0 
10.1 
20.1 


Analysis  of  Problems 

\  iiuiiiIki  ill  iHiuK  ili.itf  i>i()l>li-ins  and  potc-iitiai  lonK- 
ran«f  unpacts  from  spray-irriKatin«  M-wai^i'  have  been 
aiitieipated.  nu)stl>  by  those  unl'aMiiiiar  with  the  livinn 
nitereonceptaiui  the  nu-chanisnis  involved.  Some  of  these 
objections  are  valid;  others  are  not. 

Spray  irrisation  of  sewaKe  for  wa.stewater  renovation  is 
a  technology  desijjned  to  alleviate  a  specific  problem  — 
principally  surface  water  entrophication.  Like  other 
tec-hnolo^ies,  it  creates  certain  problems  of  its  own  which 
should  be  reckoned  with  before  it  is  applied.  And  like 
other  sewage  treatment  and  disposal  systems,  it  can  be 
limited  in  effectiveness  or  subject  to  operational  failure 
by  the  iiualit>  of  manaKement  it  receives. 

The  following  analysis  of  the  major  real  and  potential 
problems  associated  with  spray  irrigation  of  wastewater 
may  place  them  in  their  proper  perspective  on  the  Moon- 
tana  scene.  By  weighing  these  difficulties  against  the 
benefits  outlined  in  the  pre\  ious  section,  we  may  arrive 
at  some  conclusions  about  implementing  this  technology 
in  Montana. 

Land  requirement:  The  living  filter  method  of  wastewater 
treatment  and  disposal  requires  a  significantly  greater 
amount  of  land  than  more  conventional  processes  achiev- 
ing the  same  degree  of  treatment,  particularly  if  care  is 
taken  to  pro\ide  enough  surface  area  to  avoid  overloading 
the  biological,  ph\sical,  and  chemical  renovative 
capabilities  of  the  natural  soil  system. 

The  Table  2  land  requirements  for  varying  populations 
using  spray  irrigation  at  a  rate  of  two  inches  per  week 
are  grossly  inadequate  for  Montana,  since  it  is  assumed 
in  those  figures  that  irrigation  can  be  practiced  the  year 
round  and  therefore  that  little  or  no  land  is  required  for 
lagoon  storage.  Winter  applications  of  sewage  have  been 
tested  successfully  onls'  on  hardwood  forests,  which  are 
limited  in  Montana.  For  must  efficient  treatment  in  the 
state,  all  of  the  yearK  wastewater  production  would  ha\e 
to  l>e  applied  within  the  sinnmer  growing  season,  which 
averages  about  120  days.  This  would  necessitate  three 
times  the  land  area  retiuired  for  continuous  year-rounil 
application.  In  addition,  lagoon  storage  would  have  to 
be  provided  for  the  remaining  twothirds  of  the  year  when 
spraying  is  not  feasible. 


Taking  tiiest-  l.ictors  into  account,  an  appropriate  land 
ii-qniicmeiit  figure  lor  Montana  is  approximately  IH,0(M) 
.icres.  This  IS  less  thiiii  one  percent  of  the  total  irngated 
acreage  in  the  state  and  less  than  one-tenth  of  one  [X-rceiit 
of  all  agricultural  laiul  (.JH).  Accordingly,  wastewater 
irng.itioii  s\  stems  lor  Montana's  largest  cities,  Billings  and 
Cireat  Kails,  woiilil  each  require  about  .J,(MK)  acres  of  land. 

National  proponents  of  land  dis|M>sal  of  sewage  by  spray 
irrigation  report  that  only  alioiit  one  percent  of  the  total 
cropland  in  the  coiintrs-,  or  7.2  million  iures,  would  Ik- 
r«'<|iiired  to  treat  our  entire  wastewater  output  at  the 
lecommended  rate  of  application  (4,  4'i).  Fiirtliennore, 
thev'  claim  it  would  be  economical  for  large  metropolitan 
areas  to  transfer  their  sewage  1.50  miles  to  suitable  agricul- 
tural land  rather  than  build  advanced  treatment  plants 
for  removing  algae-producing  nutrients  (4) 

C;old  weather  operation:  .\  wastewater  irrigatictn  s>  stem 
iitili/ing  dcllcctor-tv  |)e  stationary  sprinkler  heads  has 
been  dcM-loped  l(»r  sear-ronnd  application  in  temperate 
climates  (27).  The  s>  stem  has  ()]K-rated  \\ell  in  application 
on  hardwood  forests  throughout  two  Pennsylvania  win- 
ters, including  prolonged  subzero  periods  (27,  30). 

Winter  irrigation  of  domestic  and  dairy  wastewaters  has 
been  successful  when  applied  to  decitluous  woodlands 
in  Penns>l\ania  ('JO,  32).  The  donnant  trees  were  rela- 
ti\el>-  imhanned  by  the  substantial  ice  accrual,  and  the 
spring  meltwater  was  easily  accommcxlated  by  the  deep 
humus  on  the  forest  floor.  Agronomic  crops,  because  har- 
vesting each  year  removes  nutrients  from  the  fields,  are 
more  efficient  wastewater  renovators  than  forest  crops, 
which  recycle  some  of  the  nutrients  by  leaf  fall.  Winter 
or  summer  spraying  of  woodlands  would  therefore  not 
be  as  elTicient  in  renovating  wastewater  as  summer  spray- 
ing of  crop  or  pasture  land,  but  decidedly  more  efficient 
than  application  on  bare  ground. 

Deciduous  trees  in  Montana,  however,  are  largely  con- 
fined to  along  major  watercourses  and  to  patches  on  higher 
mountain  slopes;  those  in  suitable  locations  would  gener- 
ally be  insufficient  for  winter  irrigation. 

.Although  conifer  forests  are  proximate  to  several  western 
Montana  communities  they  are  untested  from  the  stand- 
point of  response  to  cold  weather  spraying.  Dormant 
grasslands  (rangeland  and  pasture)  may  be  considered 
candidates  for  winter  as  well  as  summer  irrigation,  but 
ice  buildup  and  springtime  runoff  may  render  these  even 
less  desirable  than  fallow  soil. 

Sewage  lagoons:  Considering  the  paucity  of  hardw(KKl 
forests,  the  onl\  viable  alternative  to  winter  spraying  in 
Montana  appears  to  be  lagoon  storage. 

In  .iddition  to  the  land  area  reijuired  anil  possible  sealing 
difficulties,  lagoons  present  other  problems,  most  notably 
emission  of  odors  during  the  annual  sjjring  turnover,  possi- 
ble pathogen  carryover,  evaporation  anil  concentration  of 
dissolved  solids,  insect  (nu>s<|uito)  nuisances,  and  prolific 
;ilg;il  growth  (34).  On  the  other  hand,  a  properly  designed 
lagoon  that  is  not  overloaded  can  pro\  ide  service  sui>erior 
to  that  of  an  acti\ated  sludge  treatment  plant  and  Ix'  free 
of  objectionable  odors  (3). 
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Lagoons  have  served  adequately  at  133  locations  through- 
out Montana  without  serious  trouble.  According  to  statis- 
tics supplied  by  the  Montana  Department  of  Health  and 
linvironinental  Sciences  (44),  better  than  85  percent  of 
the  sewered  populations  of  the  Big  Dry  and  Two  Rivers 
regions  rely  on  sewage  lagoons  for  their  wastewater  treat- 
ment. Significant  percentages  of  the  populations  of  each 
of  the  retnuining  five  environmental  regions  are  also  ser- 
\iced  by  lagoons. 


Pathogens:  It  has  already  l>een  stated  that  microorganisms 
•ire  efficiently  removed  from  wastewater  within  a  few  feet 
of  the  surface  by  the  soil  system.  The  chances  for  ground- 
water contamination  are  therefore  slim.  .Nevertheless, 
.in  eUlueiit  considereil  for  land  application  should  be 
tliorougliK  disinfected  before  it  reaches  the  soil  or  grow- 
mg  crops.  .'Vnd  even  then,  infection  would  l>e  possible 
as  there  is  always  the  possibility  of  chlorination  failure 
,in(l  disposal  of  wastes  not  disinfected  (9). 

With  this  in  mind,  crops  ilirectly  destined  for  the  diimer 
table,  such  as  potatoes  and  green  vegetables,  should  not 
be  irrigated  with  wastewater.  In  Montana,  more  accept- 
able recipients  would  be  pasture,  com,  hay,  and  small 
grain  crops  (29). 

Human  pathogens  that  can  be  transported  with  feces  in 
sewage  are  bacteria  of  the  genera  Shinella  and  Salmonella 
antl  viruses  believed  to  be  the  causative  agents  of 
poliomyelitis  and  infectious  hepatitis.  E.  coti  is  of  intesti- 
nal origin  but  usually  not  considered  a  pathogen;  rather, 
its  presence  is  useil  to  indicate  the  presence  of  pathogens. 
Other  members  of  the  colifonn  groups  are  found  natur.illy 
in  the  soil  and  respond  positively  to  the  general  colifonn 
test. 

.According  to  the  University  of  Washington  report  (9), 
regrowth  of  microorganisms  that  nonnally  reside  in  the 
intestines  of  wann-blotKled  animals  should  not  occur  in 
nature  because  they  are  not  adapted  to  that  environment, 
but  regrowth  can  (K-cur  in  members  of  the  indicator  group 
that  are  nonnally  found  in  nature.  In  some  instances, 
organisms  from  intestinal  origin  have  surviveil  well  in 
the  soil. 

The  iH'rsistence  of  these  organisms  in  soil  is  of  consider- 
able interest  in  the  event  that  contact  with  humans  is 
possible,  .ilthough  such  diu-ct  contact  is  remote.  The  con- 
centrations of  pathogens  remaining  in  the  soil  afWr  spray 
irrigation  would  probably  be  low  because  disisinlection 
of  the  wastewater  would  be  a  prere<|uisite  to  land  disposal. 
.Although  the  effectiveness  of  pathogen  removal,  par- 
ticidarly  vinises,  and  the  validity  of  the  colifonn  inde.x 
are  controversial  subjects,  it  appears  that  routine  disinfec- 
tion practices  are  effective  in  removal  of  all  pathogens, 
b.icterial  .i^^l  viral  (9). 

.\ir (.lissemi nation  of  sur\i ving pathogens  friMU  wastewater 
spray  sites  .uid  lagoons  should  be  consitlered  as  a  possible 
ha/.anl.  Tiny  droplets  emitted  b>  bursting  bubbles  from 
activ.iteil  sludge  plants  ami  aerateil  or  wave-tossed 


lagoons  may  contain  concentrations  of  bacteria  much  grea- 
ter than  the  parent  solution  and  are  capable  of  being  trans- 
ported for  some  distance  downwind  (5).  Spray  irrigation 
would  probably  expose  a  small  percentage  of  the  wastewa- 
ter particles  to  wind  action  (9),  but  irrigation  machines 
directing  the  spray  downward  under  low  pressure  would 
minimize  aerosol  effects  (1). 

The  presumafjiy  minimal  opportunity  for  wind  removal 
of  particles  from  sprayed  droplets,  together  with  the  ver>' 
low  probable  concentration  of  human  pathogens  in  the 
wastewater,  suggests  that  the  hazard  of  airborne  transnus- 
sion  of  disease  from  spray  fields  to  people  would  l>e  slight. 
Even  so,  sprayed  areas  should  be  kept  at  a  considerable 
distance  from  residential  areas  (9). 

High  moisture  levels  are  favorable  to  plant  pathogens 
dependent  on  water  for  dissentination  of  spores,  such  as 
species  of  Phycomycetes.  In  addition,  man>  pathogens 
benefit  from  host  susceptibility  induced  by  high  moisture. 
The  limited  research  available  on  the  effects  of  irrigation 
versus  plant  pathogens  all  points  in  the  direction  of 
increased  problems  (9).  Nevertheless,  in  one  experiment 
com  blight  was  brought  under  control  on  acreages  sprayed 
with  ilairs'  wastes  in  Pennsylvania  (.32). 


Soil  degradation:  The  most  significant  cause  of  soil  clog- 
ging is  the  activity  or  lack  of  activit>'  of  microorganisms 
(22).  The  conversion  of  dissolved  organic  matter  into  a 
biological  sludge  made  up  of  cells  and  the  failure  of  mic- 
roorganisms to  decompose  filtered  particulate  matter  can 
clog  soils  and  thus  greatly  restrict  the  infiltration  rate  (9). 

Once-a-week  applications  of  wastewater,  allowing  for 
maintenance  of  the  aerobic  conditions  most  favorable  for 
organic  decay  and  mineraliziition,  will  preclude  possible 
clogging  problems.  L'nder  the  soil  conditions  outlined 
earlier,  and  at  a  loading  rate  of  two  inches  (11.5  jxtunds 
BOD  per  acre)  per  week,  soil  clogging  is  unlikely  to  (xcur 
(9). 

In  arid  or  semiaritl  regions  where  precipitation  is  less 
than  evapotranspiration,  soluble  salts  acx-umulate  at  var\-- 
ing  depths  in  the  soil  profile.  Sewage  ordinariK  contains 
alw)ut  .3(X)  ppm  more  dissolved  solids  (salts)  than  were 
in  the  original  water  supply,  the  greatest  constituent 
increases  l)eing  in  scKlium  and  chloride  (34).  Salt  aecnial 
has  caused  many  irrigation  systems  to  fail  (3).  In  dr\ 
regions  it  is  therefore  particularly  im|X)rtant  to  use  plcnts' 
of  leaching  water  and  a  high-capacit>  drainage  s\stcm 
to  asoid  this  problem. 

Most  hea\\  metals  can  be  expected  to  concentrate  in 
sludge  and  sediments,  and  ven.  low  concentrations  should 
occur  in  the  efTluenf .  The  concentrations  of  toxic  elements 
expected  in  treatetl  sewage  elTluent  contribute  vers  small 
ipiantities  of  heavx  metals  per  acre  per  sear  and  should 
not  create  pmblems  for  sevend  centuries. 

Concentration  of  heavy  metals  in  excess  of  those  in  treated 
domestic  efTliients  arc  not  desirable  in  the  aquatic  system, 
nor  are  thev  desirable  in  the  soil  system    We  must  be 
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spet-iflc-  as  to  what  iiKliislrial  m.iffruil%  art-  tii  hv  allnwi-il 
into  muiiuipal  trtutiiifiit  ^.vstfiiiN  wlu-tlit-r  wastfsvat«is 
art?  to  l)c  ilispoM-d  ot  tui  luiul  or  in  water.  Heavy  iiietaU 
should  be  removed  prior  to  acceptance  into  any  municipal 


Conclusions 

1.  1  lu-  spi.i\  iirii;atiiiii  tccliin<iiic  lor  disposal  ot  secon- 
dary treateil  domestic  wastewater  has  lieen  proven  sale 
and  eflective,  provided  carelul  site  selection,  system 
desi^i,  and  management  are  exercised. 

2.  It  is  apparent  that  many  areas  in  Montana  have  the 
proper  i-omhiiiafion  ot  climate,  soils,  crops,  and  hyd- 
rologic  and  n«-'oli)Kic  conditions  to  quality  lor  spray 
irrigation  of  sewage. 

3.  The  need  to  adopt  land  tlisposal  of  municipal  wastewa- 
ter ill  .Montana  for  the  siii«lc  olijectivc  ot  alUniating 
eutrophication  is  unsubstantiated  at  this  time;  other 
pollution  sources,  including  agriculture,  agribusiness 
and  related  industries,  logging,  and  rural,  second- 
home,  and  recreational  residences,  are  now  contribut- 
ing more  to  Montana's  eutrophication  problem  than 
municipal  discharges. 

4.  The  increase  in  crop  yiekl  in  Montana  as  a  result  ot 
spray  irrigating  sewage  nutrients  would  be  insignifi- 
cant when  compared  to  the  state's  total  agricultural 
production;  the  benefit  to  local  soils,  crops,  and 
thereby  economies  may  be  significant,  however. 

5.  In  light  of  expected  demands  for  groundwater, 
recharge  of  underground  supplies  will  be  more  crucial 
in  the  near  future,  particularly  in  semiarid  Great  Plains 
Montana. 

6.  Land  disposal  of  municipal  wastewaters  would  pro- 
vice  an  excellent  means  for  avoiding  surface  water 
discharges  that  would  be  outlawed  by  legislation 
pending  in  Congress. 

7.  The  soil  degradation  and  pathogen  problems 
associated  with  broadcasting  human  wastes  over 
agricultural  land  immediately  adjacent  to 
municipalities  do  not  appear  to  be  significant  enough 
to  warrant  abandoning  consideration  of  the  practice 
at  this  time,  although  more  research  is  needed;  the 
land  area  and  lagoon  storage  requirements  are  minor 
problems  in  Montana  in  light  of  the  abundant  land 
resource  and  the  widespread  and  established  use  of 
sewage  lagoons  in  the  state. 

8.  Confined  livestock  wastes  are  not  nearly  as  amenable 
to  spray  irrigation  as  are  domestic  wastewaters,  nor 
has  such  irrigation  of  animal  wastes  been  tested  suf- 
ficiently to  warrant  commencing  large-scale  opera- 
tions in  Montana  at  this  time.  Other  disposal  and  recla- 
mation processes,  such  as  those  yielding  oil  or 
methane  gas  (6,  35, 36)  should  be  seriously  considered 
in  lieu  of  spray  irrigation. 

9.  Only  those  systems  utilizing  secondary  or  more 
thoroughly  treated  wastewater  have  been  proven  safe 
and  reliable;  most  of  the  research  and  development 
to  date  has  been  conducted  using  secondary  einucnts. 


Recommendation 

\ii  iiiti'i<lis<  L|ilni.iis  ^tlllK  team  should  be  established  to 
londiicl  an  iii-ilfplli  investigation  into  the  feasil>ility  of 
spray  irrigating  municipal  wastewater  in  Montana.  The 
objectives  of  this  task  force  should  include  (a)  develop- 
ment ot  system  design  and  inanagemt-nt  practices  com- 
mensurate with  climate,  soils,  crops,  and  hydrologic  and 
geologic  conditions  prevailing  in  the  state,  (b)  identifica- 
tion of  laiul  areas  and  municipalities  within  the  state  suit- 
able for  spray  irrigation;  and  (c)  documentatiun  uf  the 
elfectiveness  and  effects  of  the  system  at  selected  l<x.'a- 
tions,  particularly  with  regard  to  p<issible  soil  degradation 
and  pathogen  problems. 
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ROPOSALS 


Introduction 


Miintuna  has  unltj  a  short  time  in  tihuh  to  break  out  of  century-lonn 

colonial  status.  Tlu-  n-rcnt  rxploitatiie  trends  in  coal  and  water  and  in 

speitilative  land  deielopinent  hai  e  been  noted  in  preceding 

chapters.  The  Eniironmental  (^)uality  Council,  on  July  21,  1972,  adopted  a 

number  of  recommendations  for  lenislati(m,  programs,  and  state  policy 

studies  that  would  eidiance  the  state's  ability  to  nuidc  its  own  future. 

Proposed  lenislation  will  be  drafted  for  the  next  legislature  by  the  E(,)C  and/or 

appropriate  state  anencies.  Mimtana  must  seize  the  remaining  opportunities  for 

self-direction  or  lose  the  environmeut(d  (/ualily  and  diversity  that  are  her 

true  and  lasting  wealth. 

As  this  report  aoes  to  press,  the  Environmental  Quality  Council  has 

been  informed  that  Governor  Anderson  has  implemented  the  council's  number 

one  priority  for  state  policy  studies  -  the  coal  task  force  -  in  response 

to  the  council's  resolution  of  April  7,  1972  on  this  subject. 

Cooperation  and  coordination  of  this  kind  between  the  executive  and 
legislative  branches  is  an  important  first  step  toward  developing  govern- 
mental capacity  to  foresee  and  modify  the  Itmg-tenn  consec/uences  of  actions 
taken  for  short-term  benefit. 

Following  are  the  EQC  recommendations  adopted  on  ]tdy  21: 


Recommendations 

Legislation 

1  Amendment  of  the  Open  Cut  or  Strip  Mined  Land 
Reclamation  Act  to  provide  permit  authority;  to  authorize 
selective  denial  of  permits  where  there  are  excessive 
slopes,  overriding  scenic  or  archeological  values,  or  where 
for  other  reasons  adequate  reclamation  is  not  possihie; 
and  to  authorize  control  of  the  mining  method  in  steep 
areas. 

The  Open  Cut  or  Strip  Mined  Land  Reclamation  Act  (50- 
1018  et  seq.)  currently  specifies  that  operators  must  enter 
into  a  contract  with  the  Board  of  Land  Commissioners 
providing  for  the  reclamation  of  disturbed  lands.  The 
problem  with  such  a  procedure  is  that  contracts  are  not 
reviewable.  Although  the  model  contract  used  by  the 
Department  of  State  Lands  can  be  revised,  the  revisions 
affect  only  subsequent  contracts,  not  subsequent  opera- 
tions under  an  existing  contract.  In  other  words,  once  a 
contract  is  signed,  its  provisions  hold  even  if  new  circum- 
stances of  significant  environmental  import  come  to  light. 
This  is  in  contrast  to  provisions  of  the  Hard  Rock  Mining 
Reclamation  .\ct,  which  specify  pennit  authority  and  pro- 
vide procedures  for  the  denial  of  a  permit  subject  to 
administrative  and  judicial  appeal.  Pemiit  authority  would 
also  allow  the  land  commissioners  to  ask  for  the  resubmis- 
sion of  a  reclamation  plan  as  new  environmental  problems 
are  encountered.  This  is  especially  cnicial  in  strip  mining, 
since  data  on  effective  land  reclamation  are  lacking.  It 
is  not  clear  that  such  reclamation  is  a  possibility.  To  allow 
the  board  to  update  its  requirements  during  the  reclama- 
tion process  may  be  the  only  effective  way  to  assure 
adequate  reclamation  of  mined  lands. 


The  act  also  does  not  provide  for  selective  denial  of  per- 
mits where  there  are  overriding  scenic,  cultural,  historic, 
archeologic,  or  natural  values  that  would  be  destroyed; 
where  there  are  excessive  slopes;  or  where  for  other 
reasons  adequate  reclamation  is  not  possible.  This  again 
is  in  contrast  with  the  Hard  Rock  Mining  Reclamation 
Act.  To  grant  this  authority  would  give  an  agency  the 
power  to  consider  all  relevant  factors  and  determine  if 
eflective  reclamation  can  be  carried  out.  Such  authority 
should  be  accompanied  by  specific  guidelines  for  citizen 
participation  and  judicial  review.  Currentb',  the  act 
requires  review  only  by  an  advisory  committee  and  the 
affected  industry  for  revision  of  the  reclamation  plan.  The 
environmental  impact  statement  procedure  would 
improve  the  quality  of  citizen  efforts  by  providing  com- 
prehensive and  timely  infonnation  on  pemiit  delibera- 
tions. 

In  addition,  the  method  of  mining  in  steep  areas  should 
be  specifically  regulated.  The  choice  of  technitjues  — 
contour  stripping,  auger  mining,  etc.  —  can  have  serious 
and  divergent  environmental  impacts  in  specific  cases. 
.Assessment  of  the  various  methtxls  in  each  case  could 
reduce  environmental  impacts. 

The  above  amendments  will  be  drafted  in  consultation 
with  the  Department  of  State  Liinds.(See  1971  legisliUure, 
Chapter  III  anil  agency  programs  and  activities.  Chapter 
IV.) 

2.  .\meiulinent  of  the  Open  C'ut  or  Strip  Mined  Ijind 
Reclamation  .Xct  to  specif>  rejjuired  standards  for  an 
ade(|uute  reclamation  plan,  including  lupsuil  reclamation 
and  maximiun  allowable  slope. 
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The  act  currently  refers  to  a  "reclamation  m(xlei  contract" 
prepared  by  a  select  committee  on  mined  land  reclamation 
contracts.  None  of  the  provisions  of  the  contract  are 
included  in  the  statute.  Some  of  the  most  important 
recjuirements  of  an  adequate  reclamation  plan  —  whether 
contract  or  pennit  —  should  he  specified  in  the  law.  These 
include  topsoil  reclamation,  the  use  of  stable  and  diverse 
native  vegetation,  and  the  maximum  allowable  slope  for 
the  reclaimed  land.  These  amendments  will  also  be 
drafted  in  consultation  with  the  Department  of  State 
Lands.  (See  Chapters  III  and  IV'  as  above.) 

3.  .\inL'n(liiit-nt  of  the  Hard  !<(«  k  Mining  Keilaniatiun 
Act  to  cover  dredge  miniiin  more  adequately;  alterna- 
tively, the  enactment  of  specific  dredge  mine  reclamation 
legislation. 

The  Dredge  .Mining  Hegulatioii  .uid  i^aiul  Preservation 
Act  of  1969(50- 1 101  et  seq.)  was  declared  unconstitutional 
because  it  violated  equal  protection  standards  by  exclud- 
ing certain  other  mining  activities  from  its  coverage.  Since 
that  time,  dredge  mining  has  been  regulated  under  the 
Hard  Rock  Mining  Reclamation  .\ct.  That  act  should  be 
amended  to  cover  dredge  mining  specifically,  even 
though  implicit  authority  nuiy  be  sufTicient.  .Alternatively, 
a  new  act  could  be  drafted  with  an  esc  to  the  e(iual  protec- 
tion tlifViculties.  The  fonner  course  is  preferable.  In  either 
case,  renewed  interest  in  dredge  mining  indicates  that 
it  should  be  regulated  by  statute  as  are  all  other  types 
of  mining.  (See  1971  legislature,  Chapter  III  and  agency 
programs  and  activities,  Chapt«-r  I\'.) 

■I  Amend  the  law  restricting  the  application  of  assess- 
ment work  tn  10  ciiiitiguotis  claims  to  permit  such  work 
to  apply  to  all  contiguous  claims. 

(.\  full  discussion  of  this  problem  is  in  the  1971  legislature 
section,  in  C^haptir  1 1 1  i 

5.  .AulhonAation  of  an  appropriate  state  agency  with 
suitable  environmental  expertise  to  regulate  siting  nf 
power  plants  and  routing  of  railnnuls,  pipelines,  transmis- 
sion lines,  and  a(|uecluc(s. 

M  present,  Monl.ina  has  no  siting  and  routing  authority 
per  se.  Certain  aspects  ma>  be  regulated  as,  for  example, 
when  a  pipeline  traverses  state  laiuls  and  a  right-of-way 
jH-nnit  IS  re(|uired,  but  this  usually  affects  only  a  small 
portion  of  .1  proposeil  route.  Effective  planning  reipiires 
that  the  state  be  given  authority  lor  complete  regul.ition 
of  routing  and  siting.  With  this  authority,  the  regulating 
agency  can  minimi/e  or  eliminate  enviroiiineiital  and 
social  disruptions  caused  by  undesirable  power  plant 
sites,  transmission  line  routes,  etc. 

'1  Vnu-njiiu-nl  ol  l.iws  regulating  siilidivisions  to  close 
loopholes  for  eiivironmentallv  (|ueslionable  land  Ininsac- 
fimis.  .\ineiidment  of  the  sanitars  restriction  clause  to 
re<|uire  the  subdivider  to  submit  infnnnation  on  water 
supply  and  sewage  to  the  DepartinenI  of  Health  and 
Kn\  ironmental  Sciences. 


Subdivision  laws  now  on  the  books  allow  a  hodge-podge 
of  development  and  lease  little  room  for  planning.  Many 
loopholes  must  be  closed  if  this  situation  is  to  be  rectified. 
For  example,  the  sulxlivision  laws  should  be  amended 
to  cover  parcels  of  land  up  to  -35  acres,  as  in  Colorado 
law,  .Another  loophole  is  that  which  allows  land  transac- 
tions to  Ik-  carried  out  through  the  old  metes  and  bounds 
method  instead  of  through  the  filing  of  plats.  To  plug 
this  loophole,  the  subdivision  laws  should  be  aniended 
to  retjuire  tliat  plats  to  be  filed  in  all  land  transactions. 

The  sanitao'  restriction  clause  presently  requires  private 
holders  of  individual  parcels  of  land  to  submit  infonnation 
on  water  supply  and  sewage.  The  recommended  amend- 
ment would  shift  this  burden  to  subdividers.  Enforcement 
would  be  enhanced  by  focusing  on  one  area  developer 
instead  of  on  numerous  individual  landholders.  \  lx)nd 
would  be  refjuired  to  insure  compliance  with  the  sulxlivi- 
sion law.  (See  discussion  of  subdivision  regulation. 
Department  of  Health  and  Environmental  Sciences,  in 
agency  programs  and  activities  section.  Chapter  IV.) 

7.  Protection  of  prime  agricultural  lands  from  urban 
dev  elopment  through  enactment  of  appropriate  statulors 
land  use  to<ils  such  as  /.uning,  lax  incentives,  and  or  a 
site  pennit  system. 

The  location  and  growth  of  most  uri)an  areas  was  initially 
deteniiined  by  their  proximit>'  to  productive  agricultural 
lands.  Continuing  urban  expansion  and  attendant 
phenomena  such  as  highway  constnicfion  have  jeopar- 
dized the  vers'  lands  that  were  in  large  part  responsible 
for  the  origin  of  urban  areas.  To  protect  these  lands,  the 
state  will  have  to  be  em|)owered  to  use  the  land  use  tools 
already  mentioned  —  and  perhaps  others.  (See  Bcartooth 
Foreland,  Chapter  II.) 


H.  \  Scenic  Waterways  and  Shoreline  Protection  Act 
to  enable  designation  of  certain  waterways  and  Ici  restrict 
alterations. 

.\n  act  of  this  tv'pe  is  an  effort  to  preserve  various  aspects 
of  free-flowing  rivers  and  im|M>rtant  lakes.  These  include 
scenic,  historic,  archeologic.  and  recreation  values,  fish 
and  wildlife  habitat,  and  botanical  and  other  natural  condi- 
tions. The  recommended  act  would  bidance  constniction 
of  impoundments  and  shoreline  developments  with  a 
program  of  preserving  the  distinctive  natural  values  of 
rivers  and  lakes.  N'arious  classification  categories  can  be 
establishetl  to  jx'nnit  appropriate  and  flexible  manage- 
ment of  diverse  waterways.  These  range  from  areas  of 
strict  presersation  to  ari-as  of  envinmmentally  comp.»tible 
development.  F'nKedures  for  classifying  waters  in  a  more 
highly  protectetl  status  up*m  restoration  should  also  be 
included. 

.An  important  featun*  of  such  an  act  is  protection  of  the 
ec-ologically  fragile  land-water  edge.  This  zone  of  contact 
IS  particularly  significant  Imth  for  the  species  it  supports 
and  for  its  contribution  to  water  quality.  (See  Columbia 
RiH'kies  and  eutrophication  paper.  Chapter  II.) 
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9.  Amendment  of  the  FliMxlwaN  Munanernenl  Act  (rtiiii 
uSU-tod  l(H)-M-.irno.Kl  sljii(l.4nl.  Aiiieiiilmiiit  iil  llu-  iiittiit 
and  purpose  of  llie  act  to  iirne  local  »;o\  eniiiieiits  to  enact 
reiculutions  bused  on  uvuilulile  infonnalion  rather  than 
wait  lur  the  completion  of  fonnul  delineation  studies. 

The  50-year  HcmkI  standard  is  unconimun  in  flocxiway  man- 
ugentent  acts.  Federal  law,  and  the  laws  of  some  other 
states,  presthl»e  a  100-year  standard.  The  amendments 
recommended  hy  the  E(,)C  support  the  proposal  made 
by  the  Department  of  Natural  Hesouaes  and  ConserN  ation 
to  the  Kovernor  in  1971.  (Discussion  of  delays  in 
implementation  of  the  FIcxMlway  .MaiiaKement  .\ct  ih  in 
the  1971  leKlslature  secticm.  Chapter  III.) 

10  Repeal  of  Sections  80-601  throuRh  -605  (RCM  1947) 
which  urant  an  automatic  pennit  to  anyone  who  wishes 
to  build  whar\es  or  docks;  review  of  dredne,  fill,  and 
bulkhead  operations  b>  an  appropriate  state  agency. 

The  alH)\e  sections  of  the  codes  Kraiit  such  automatic  per- 
mits on  navinahle  waters.  Because  wharf  and  dixk  opera- 
tions iire  attended  by  current!)  unassessed  environmental 
impacts,  this  1909  statute  should  be  changed.  Specifically, 
the  Department  of  Natural  Resources  and  Conservation 
should  be  given  pemiif  authority  for  wharves  and  docks; 
for  dredge,  fill,  and  bulkhead  operations;  and  for  all  such 
encroachments  on  public  wafers.  Placing  autliorit>-  with 
this  agency  would  enable  coordination  with  the  Floodway 
Management  Act.  The  legislation  should  be  written  so 
as  not  to  limit  the  application  of  the  Stream  Preser\ation 
Act.  (See  eutrophication  paper.  Chapter  II.) 

II.  Authorization  of  the  Department  of  Natural 
Resources  and  Conservation  to  investigate  and  inspect 
potential  environmental  hazards  during  construction  of 
impoundments.  .Also,  require  seismic  investigation  of  all 
proposed  sites  of  large  dams  relative  to  the  resolution 
adopted  by  the  Environmental  (Quality  Council  on  .April 
7,  1972. 

The  dam  and  dike  safety  laws  (89-701  et  seq.)  do  not 
specifically  permit  the  Department  of  Natural  Resources 
and  Conser\'ation  to  inspect  dams  and  dikes  during  the 
crucial  phase  of  construction.  Such  inspection  could  save 
the  time  and  expense  of  faulty  construction  and  could 
safeguard  environmental  health  and  safety.  (See  1971 
legislature.  Chapter  III.) 

The  Eye  adopted  a  resolution  recommending  that  full 
seismic  investigation  of  all  proposed  sites  for  large  dams 
be  conducted  ". . .  before  securing  authorization  or  financ- 
ing for  such  construction."  These  investigations  should 
include  comprehensive  seismic  studies  well  before,  dur- 
ing, and  after  reservoir  filling.  Also  necessar\'  are  geologic 
studies  for  faults,  using  microearthquake  detection 
methods.  Investigations  should  be  timely  enough  and 
broad  enough  to  pennit  full  consideration  of  altemati\e 
sites.  (See  Columbia  Rockies,  Chapter  II.) 

Recent  tragedies  in  South  Dakota  and  elsewhere  demon- 
strate th» 'I  ''T  the  recommended  precautions.  The 


state-  agenc>  vested  with  this  authority  should  be  directed 
to  loniialK  c-tiin|>lain  to  federal  agencies  not  complying 
\Mth  tlu-sc  rc-<|uiremeiits. 

12.  .Ainc-ndmeiit  of  the  Stream  Preservation  Act  to  appl> 
to  private  as  well  as  public  alterations  of  streams. 

The  Stream  Pr«ser\ati<>n  .\ct  (2f>  1.501  et  \l-<i.)  lias  the 
admirable  intent  of  preserving  the  natural  existing  fish 
•ind  wildlife  resources  of  the  state.  However,  the  act 
r<-(piires  oiiK  public  agencies  to  have  plans  for  channel 
modification  reviewed  by  the  Department  of  Fish  and 
Came.  Because  private  activities  can  liave  adv  erse  impacts 
ecjiial  to  those  of  public  agencies,  the  act  should  provide 
the  same  review  prcK-edures  for  private  alterations  that 
;ifTecf  fish  and  wildlife  habitat.  (See  1971  legislature.  Chap- 
ter III  and  agency  programs  and  ac-tivities,  Chapter  IV.) 

l-J.  .Amendment  of  the  Water  Resources  .Act  to  specify 
conservation  flow  authority  as  a  requisite  purl  of  the  state 
water  plan. 

The  Water  Resources  .Act  comes  verv-  close  to  specifying 
conservation  flow  authority.  Section  89-101.2(5)  stipulates 
that  ". . .  the  water  resources  of  the  state  must  be  protected 
and  conserved  to  assure  adequate  supplies  .  .  .  for  the 
conservation  of  wildlife  and  aquatic  life."  However,  no 
conservation  or  minimum  flow  requirements  to  preserve 
habitat  have  been  adopted  by  the  Department  of  Natural 
Resources  and  Conservation.  Reijuiring  this  as  one  of  the 
duties  attendant  upon  development  of  the  state  water  plan 
would  be  a  long  step  toward  the  preser\ation  of  water 
quality  in  Montana.  (See  Broad  N'allev  Rockies.  Chapter 
II  for  a  discussion  of  dewatering  of  watercourses.  See 
also  agency  programs  and  activities.  Chapter  1\'.) 

14.  Supplement  the  county  records  on  water  appropria- 
tions by  a  centralized  filing  system. 

Montana  is  one  of  the  few  states  that  does  not  have  a 
centralized  filing  system  for  water  appropriations.  Records 
of  these  appropriations  must  be  dug  out  on  a  countv'- 
by-count>'  basis.  .A  centralized  filing  system  would  save 
many  man-hours,  much  money,  and  would  be  a  consider- 
able planning  aid.  (See  aut-ncv  proiirams  and  activities. 
Chapter  IV.) 

15.  .An  environmental  protection  act  that  would  give  any 
legal  entity  with  appropriate  standing  the  right  to  bring 
suit  in  district  court  and  to  intervene  in  administrative 
proceedings  in  order  to  protect  environmental  quality. 

This  act  would  supplement  existing  legislation  designed 
to  protect  the  environment.  State  agencies  often  find  them- 
selves in  the  position  of  being  unable  or,  In^cause  of  politi- 
cal pressures,  unwilling,  to  enforce  all  the  environmental 
laws  for  which  they  are  responsible.  Recourse  for 
interested  parties  —  both  within  and  without  state  govern- 
ment —  is  needed.  Michigan  has  had  such  an  act  since 
late  1970.  The  first  yeai  of  the  .Michigan  act  showed  that 
fears  of  harassment  and  of  a  court  system  inundated  with 
frivolous  suits  were  baseless.   Durini:  th.it  v  ear.  approx- 
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imately  three  dozen  suits  were  brought  under  the  act, 
most  of  them  by  state  agencies.  Plaintiffs  in  these  suits 
by  no  means  prevailed  in  all  cases,  and  only  a  handtui 
were  dismissed  as  frivolous.  The  same  standards  used 
todetennine  frivolity  in  civil  suits  were  found  to  be  readily 
applicable  to  suits  brought  uniler  this  act. 

Two  factors  probably  account  for  the  paucity  of  suits 
brought  under  the  Michigan  act.  The  first  is  simply  that 
litigation  is  a  serious,  costly,  time-consuming  business 
and  not  something  that  can  be  undertaken  lightly.  The 
second  is  that  the  act  contains  no  provision  for  monetan, 
damages;  if  a  plaintiff  wins,  he  cannot  collect  actual 
or  exemplars-  damages  but  can  only  have  the  court  bring 
the  offensive  action  to  a  halt.  In  addition,  a  court  can 
retjiiire  the  plaintiff  to  post  bond  for  court  costs  should 
he  lose.  CJiven  these  factors,  the  reason  for  a  suit  must 
be  compelling. 

16.  .\  disclosure  law  reguiring  all  operators  of  commer- 
cial processes  to  file  certain  information,  including 
effluent  and  emission  data,  .\ppropriate  enforcement  sanc- 
tions would  be  included. 

keeping  track  of  all  the  etlluents  emitted  by  all  commer- 
cial processes  in  Montana  is  a  considerable  burden  on 
state  .igencies.  .\  disclosure  law,  such  as  the  one  recently 
passed  b\'  the  -State  of  Washington,  would  lighten  that 
burden  by  retpiiring  businesses  responsible  for  eflluents 
and  emissions  that  affect  ensironmental  <|uality  to  file 
data  at  regular  inter\als.  These  data  svould  concern 
effluents  and  emissions,  business  efforts  at  pollution 
abatement,  and  business  research  activities  in  the  area 
of  l)ollution  control.  Monitoring  would  l)e  initiated  at  all 
elTluent  anil  emission  sources.  State  agencies  would  be 
al)le  to  spot-check  sampling  methods  and  equipment.  To 
ensure  lidl  cf>mpli.mce.  appropri.ite  sanctions  would  be 
enforced  against  .ill  biisnu-ss  that  did  not  meet  these 
recpiirements. 

17  Kstablishment  o(  a  program  to  promote  reprocessing 
of  junked  autos. 

As  noted  in  Chapter  III  (  1971  legislature),  .Montana  cur- 
rently has  no  comprehensive  prngrun)  for  reproc-essing 
junked  autos.  Because  autos  —  disciU-ded  at  an  annual 
rate  of  i.'S.tXK)  in  Montana  —  are  a  valua()le  source  of  reus- 
able materi.ils,  such  .i  program  should  be  established.  The 
legisl.ition  should  include  provisions  for  collection,  tnms- 
porl.ition,  .111(1  repriK-essing  of  autos;  the  regulation  of  all 
lunkyards.  and  the  lev>  of  .ide(|iiate  fees  to  support  the 
program.  Ixx-al  goM-niments  might  l>e  encoiiragetl  toi-ol- 
liit  auto  IxHlies,  large  appliances,  and  fann  implements. 
(See  citi/en  efforts.  Chapter  III.)  The  Department  of 
Health  and  Knvironmenlal  Sciences  has  projiosetl  legisla- 
tion on  a  simil.ir  progr.im. 

IH  F.stahlishmenl  of  environmental  nois»-  standards  and 
development  of  a  noise  control  program. 

There  is  currently  no  aiithonty  for  environmental  or  trans- 
ient noise  regulation  in  Montana.  Basic  enabling  legisla- 


tion is  needed  to  grant  the  Department  of  Health  and 
Environmental  Sciences  the  power  to  establish  and 
enforce  such  standards.  The  department  has  begun  inves- 
tigations in  this  area,  as  noted  in  the  agencs  program  and 
activities  section  of  Chapter  I\'. 

19.  .Authorization  of  the  Department  of  Health  and 
Environmental  Sciences  to  assess  proposals  and  recom- 
mend specific  action  concerning  the  ens  ironmental  health 
aspects  of  high\sa\  routing  in  a  manner  similar  to  the 
powers  of  the  Department  of  Fish  and  Came  under  the 
Stream  Preser\ation  .Act. 

No  public  health  assessment  of  highway  routing  decisions 
now  e.xists  e.xcept  in  the  review  of  environmental  impact 
stiitements.  With  increased  awareness  that  highwa>  rout- 
ing can  have  serious  impacts  on  enxironmental  health, 
review  should  amount  to  something  more  substantial  than 
comment.  The  health  department  should  assess  all  prop- 
osed highwas  routings  that  have  potential  adverse 
environmental  health  impacts.  It  should  have  the  author- 
its  to  require  steps  to  mitigate  an>  potential  haz;ird,  and 
it  should  have  the  power  to  compel  artibration  if  require- 
ments are  not  met.  The  environmental  impact  statement 
prt>cedure  would  give  the  department  early  notification 
of  projects  with  potential  environmental  health  impacts. 

20.  Amendment  of  noxious  weed  control  and  mosquito 
abatement  legislation  to  subject  those  programs  to  the 
environmental  impact  statement  process. 

In  carrying  out  noxious  weed  control  and  mos<]uito  alute- 
ment  programs,  harmful  chemicals  are  oflen  intrixlucxnl 
into  the  environment.  The  districts  established  for  these 
programs  are  not  specifically  subject  to  the  Montana 
Environmental  Policy  .Act  requirement  of  filing  an 
environmental  impact  statement.  He(]uiring  these  districts 
or  an  appropriate  lead  agencs  to  prepare  impact  state- 
ments on  their  abatement  programs  would  prixluce  Ix-tter 
assessments  of  the  effects  of  the  chemicals  use<l  in  these 
programs  and  would  facilitate  discussion  of  idteniative 
metli<Kls. 

2 1 .  Creation  of  an  inleragencs  vn\  ironmental  inonilorinK 
committee  to  standardize  and  coordinate  federal  aiul  state 
environmental  monitoring. 

Such  ,1  committee  is  necessan,  to  define  panuneten!  to 
Ix-  measured,  to  standardize  methods  of  obser\'ation,  to 
c(K>nlinate  programs,  tneliminateduplication  and  present 
omissions,  to  provide  for  data  handling  and  dissemination, 
ami  to  oMinliiiate  with  fetleral  monitoring.  (See  introduc- 
tion. Chapter  II  i 

22  Funding  the  siipenntendeni  of  public  inslniction  to 
hire  a  supervisor  of  ens  innimenlal  education. 

The  su|>erintendent  of  public  instniction  has  indicated 
that  she  will  seek  funds  from  the  197.3  legisLiint.  t..  Inrr 
a  siipersisor  of  envintnmental  educ.ition.  1  '  r 

would  assist  the  state's  public  elementarv  .r  ,n 

.scho«ils  in  setting  up  proKnims  that  would  sersv  tl»e  dual 
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fuiii-tioii  of  hfiKlitfiiiDK  cnviroiiinciital  sensitivities  unci 
iiit-ctiii^  tlif  stiittiti)r>  reiiiiin-iiifiits  reliitiiiK  to  ctniservu- 
tioii  fiiiuati.Mi    (Stcliiiii  75-T5()VJ.  lUM   l')«7). 


Programs 

The  Ktivironiiifiit.il  (,)ii.ilil\   ("umu  il  ri'c- iiicikIs; 

1  Thill  all  cleparlnuMits  have  uii  eiivininineiital  coor- 
(liiiatiir  iiiulor  foinmittee  to  supervise  (he  impact  stale- 
iiuMil  proress  and  l<i  oversee  (he  aneiuv's  eii>  ironiiienta! 
poliiics;  lorlher,  llia(  aueiicies  \vi(h  Ireciiieiil  iinpae(s 
make  the  eii\  iroiimeii(al  eoordiiiator  a  full-time  position. 

Most  state  agencies  will  ha\e  to  prepare  environmental 
impact  statements.  To  supervise  the  process  at  all  stages, 
an  en\iromnental  coortlinator  should  he  dcsiKiintf '!•  Some 
agencies  have  already  done  this;  those  that  have  not 
should  do  so  at  the  earliest  possihie  time.  (See  EC^C  opera- 
tions. Chapter  I\'.) 

2.  That  the  Department  of  Fish  and  Game  develop 
interim  continKenc>  plans  for  recreational  sites  which 
have  heen  acfpiired  hut  not  yet  developed.  These  plans 
should  he  drawn  to  insure  that  sites  are  not  deKraded 
prior  to  development. 

The  department  has  tleveloped  an  outdoor  recreation  plan 
that  includes  an  acquisition  proKram  for  recreation  sites. 
An  important  part  of  the  implementation  of  this  program 
is  the  perioil  between  the  actjuisition  and  develojjment 
of  sites.  The  department  should  have  contingency  plans 
to  protect  sites  during  this  interim.  (See  agency  programs 
and  activities.  Chapter  IV.) 

.3.  That  the  Department  of  State  Lands  complete  a 
resource  development  plan  as  recommended  by  the  1967- 
1969  Interim  Committee  to  Study  the  Diversified  Use 
of  State  I^nds;  and  that  this  plan  outline  potential  uses 
of  state  lands  and  include  a  periodic  report  of  proposed 
developments. 

Pressures  on  Montana's  state  lands  have  increased 
geometrically  in  recent  years  and  will  continue  to  do  so 
in  the  future.  \  state  resource  development  plan  should 
be  completed  as  soon  as  possible  that  will  catalog  state 
lands  and  outline  all  their  potential  uses.  Such  a  plan 
will  better  enable  the  state  to  coordinate  land  uses  and 
meet  the  needs  of  the  people  of  Montana.  (See  agency 
programs  and  activities.  Chapter  IV.) 

•1.  That  the  Department  of  Health  and  Environmental 
Sciences  further  investigate  sanitan  landfill  programs  and 
alternatives,  including  un  active  pursuit  of  recycling. 

As  noted  in  the  agency  program  and  activities  section 
of  Chapter  IV,  the  sanitary  landfill  is  not  a  long-tenn  solu- 
tion to  the  problems  of  refuse  management.  In  lact,  land- 
fdls  are  known  to  cause  problems,  e.g.  groundwater  pollu- 
tion. Realizing  this,  the  department  should  evaluate  the 
current  thrust  of  refuse  disposal  in  Montana,  |)aying  spe- 


cial attention  to  opportunities  for  repnx-essing  valuable 
materials  and  recycling  others  with  mininnnn  environ- 
mental unpiu't. 

."i  That  the  Department  of  Natural  Resinirces  complete 
the  state  water  plan  required  by  the  ^^'ater  Hesourees  Act 
of  1967. 

The  \N'ater  Kesounes  Hoard  —  now  ni  the  Department 
III  Natural  Hesourees  and  Conservation  —  was  required 
by  the  Water  Hes.)urces  Act  of  1967  (89-101.2  et  seq.) 
to  formulate  and  adopt  a  multiple  use  water  resources 
plan.  The  state  still  does  not  have  the  completed  plan. 
With  increasing  demands  for  all  uses  of  water,  it  is  essen- 
tial that  this  be  accomplished.  Montana  water  needs  can- 
not be  vigoroiisb'  asserted  until  this  plan  is  completed, 
nor  can  choices  between  competing  uses  be  properly 
made.  (See  agency  programs  and  activities,  Chapter  IV.) 

6.  That  the  Department  of  Highways  implement  now 
the  Outdoor  .Advertising  .Act  and  the  Junkyard  Kegulation 
Act. 

.'\s  discussed  inChai)ters  III  and  I\',  the  Outdoor  .Advertis- 
ing .Act  has  been  implemented  \ery  slowK'.  Recent  indica- 
tions froi7i  other  states  are  that  they  have  removed  a  size- 
able number  of  signs  under  their  acts.  The  same  could 
be  true  in  Montana  if  this  act  were  pursued  as  a  high 
priority.  The  Junkyard  Regulation  Act  is  in  similar  straits. 
Junkyard  screening  projects  occur  at  a  slow  rate  and  often 
await  federal  funding;  in  the  past,  federal  funds  have 
lapsed  because  the>'  were  not  used.  The  junkyard  removal 
provisions  of  the  act  have  likewise  not  been  implemented. 

7.  That  the  Department  of  Highways  create  a  tniK  inter- 
disciplinary team  for  its  impact  statement,  planning,  and 
design  processes  according  to  the  Environmental  Quality 
Council  recommendation  adopted  at  its  June  16.  1972 
meeting:  "That  the  Department  of  High\sa>  s  utilize  the 
services  of  an  interdisciplinary  design  team,  including 
the  environmental  design  arts,  in  any  study  or  restudy 
of  design  alternatives  on  this  (Butte-Boulder  1-15)  and 
future  highway  projects." 

The  Dei)artment  of  Highways  is  presently  staffed  primar- 
ily with  personnel  trained  in  traditional  highway  design 
and  engineering  disciplines.  The  demands  placed  upon 
the  department  by  environmental  considerations  cannot 
be  met  by  the  department  as  presently  constituted.  To 
rectify  this  situation,  the  department  must  add  people 
trained  in  such  disciplines  as  ecology,  hydrology,  land- 
scape architecture,  wildlife  biology,  etc.  This  is  not  an 
all-inclusive  list,  but  it  gives  some  indication  as  to  the 
direction  and  scope  an  interdisciplinary  team  must  have. 
(See  E(.)C  operations  and  agency  programs  and  activities. 
Chapter  l\'  ) 

8.  That  the  Department  of  Health  and  F"nvimnmcntal 
Sciences  investigate  land  filtering  systems  for  wastewater. 

{.\  full  discussion  of  land  tlisposal  of  wastewater  is  in 
Dr.  Hahls'  p.ipir  in  ('hapter  IV.) 
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9.  That  the  Department  of  Health  and  Environmental 
Sciences  take  further  measures  to  achieve  a  fully  intet;- 
rated  waste  management  program. 

Lack  of  ctxjrdinatioii  exists  within  the  Department  of 
Health  and  Environmental  Sciences  conceniing  certain 
aspects  ol  its  waste  mananement  programs.  The  depart- 
ment ha.s  not  been  as  alert  to  possible  consequences  of 
its  actions  as  it  should  be.  For  e.xample,  the  department 
shutdown  a  numl>erof  septic  tank  pumpers  in  the  Billings 
area  by  prohibiting  use  of  an  inadequate  disposal  site, 
but  it  neglected  to  provide  an  alternative  means  for  dis- 
posal. Coordinated  eflort  by  the  department  would  have 
precluded  such  a  situation. 


The  Department  of  Health  and  Environmental  Sciences 
administers  the  Occupational  Health  .\lI.  w  hile  the  Occu- 
pational SafetN  .\ct  is  administered  b>  the  Industrial  .\cci- 
dent  Board.  The  latter  has  l>een  designated  b>  the  gover- 
nor as  the  lead  agencv  lor  the  receipt  ol  funds  under  the 
federal  Occupational  Health  and  S.iletv  .Act.  Because  the 
federal  act  is  primariK  concerned  vMth  public  health,  and 
because  the  health  department  is  the  state  agencv  charged 
with  the  administration  of  public  health  matters,  the 
health  board's  authority  in  these  matters  should  l)e  reaf- 
liniied  and  the  department  should  l>e  designated  the  lead 
agency  for  receipt  of  these  federal  funds.  (See  agency 
programs  and  activities.  Chapter  IN'.) 


10.  That  (he  Department  of  Health  and  Knvironmental 
S'tiences  set  up  a  program  to  prohibit  the  discharge  of 
boat  wastes  into  waters  of  the  state  and  that  it  coor<linate 
with  appropriate  agencies  to  provide  ade(|uate  disposal 
facilities. 

The  department  has  adopted  regxilations  under  existing 
statutes  prohibiting  the  discharge  of  untreated  boat  wastes 
(69.3.50.5(2)  and  69-.3.508.1),  but  enforcement  of  this  type 
ol  regulation  is  tlilTicult,  if  not  impossible.  .\  more  effective 
approach  would  be  that  adopted  by  the  Environmental 
Protection  .\gency:  to  prohibit  all  discharges  and  require 
the  sealing  of  waste  exits.  Before  doing  so,  the  department 
should  work  with  appropriate  agencies  to  insure  that 
ade(|uate  waste  disposal  facilities  and  enforcement  per- 
sonnel are  availai)le. 


I  1  I  hat  the  Departmenl  ol  Highways  reassess  its  adver- 
tising policies  with  special  attention  to  environmental 
impacts  and  alternative  uses  of  advertising  funds. 

Tlu-  amount  ol  inoney  spent  in  the  department's  advertis- 
ing program  is  nearly  twice  the  amount  spent  for  litter 
removal.  Nearly  .$.3.50,0(K)  annually  was  spent  in  the  last 
two  fiscal  years  on  advertising.  This  outlay  should  be  reas- 
sess«-(!  with  <i  view  to  utilizing  these  funds  for  more  press- 
ing highwav  problems,  including  billboard  regulation,  lit- 
ter removal,  junketl-auto  reprocessing,  environmental 
decision-making,  etc.  If  advertising  continues,  promotion 
of  congested  areas  such  as  Glacier  and  Yellowstone 
Nation.il  Parks  should  l>e  avoideil.  Redirecting  use  away 
from  crowtled  areas  will  enhance  the  c|uality  of  the  recrea- 
tion experience  and  the  resources  involved.  (See  Colum- 
bia and  Yellowstone  RrK-kies,  Chapter  1 1  anti  agi-ncy  prog- 
nims  and  activities.  Chapter  I\'.) 


12.  The  authority  of  the  Bo.inl  of  He.illli  anil  Knviron- 
mental Sciences  under  the  Occupational  Health  \ct  be 
reafTinned  ami  (hat  steps  be  taken  (o  assure  federal  cogniz- 
ance of  (his  .iuth(iri(N. 


Policies 

The  Kn\  ironmental  (Quality  Council  recommends  that  the 
following  policy  studies,  listed  in  order  of  priority,  be 
initiated  as  soon  as  possible  under  legislative  overview: 

1.  Coal  Task  Force:  Establishment  of  an  interagencv  task 
force  to  direct  planning  and  policy-making  in  the  develop- 
ment of  the  state's  coal  and  water  resources.  To  he  com- 
prehensive, such  planning  must  include  provisions  for 
industrial,  agricultural,  residential,  commercial,  educa- 
tional, communication,  transportation,  parks  and  recrea- 
tion, and  political  systems  as  well  as  for  a  system  of  cultural 
amenities.  (See  council  resolution  of  April  7,  1972, 
appendix. > 

2.  State  Land  Use  Policy:  Initiation  of  an  interagency 
studv  to  draft  a  stiite  land  use  policy.  The  study  should 
include,  among  others,  legal  and  constitutional  problems 
involved  in  a  comprehensive  state-wide  land  use  policy; 
planning  and  zoning  |)owers  of  state  and  local  govern- 
ment; various  planning  and  /.oning  methods;  jxissible 
ways  by  which  the  resources  of  the  state  can  Ix*  defined, 
classified,  and  inventoried;  property  ta.\  rates  and  struc- 
ture; alternative  ineth(Kls  of  propertv  as.sessment,  entitle- 
ment proceilures  ami  i>olicies.  ami  pnibleins  of  a<lininis- 
trationand  fuiuling.The  study  should  alsodetemiine  steps 
necessarv-  for  compliance  with  the  emerging  national  land 
use  jxilicy.  .\n  essential  com|XJnent  of  this  study  is  deter- 
mination of  the  earning  capacity  of  Montana's  resources 
and  their  ability  to  sustain  an  optimum  qualitv'  of  life. 

.3.  State  EnerK>'  Policy:  Initiation  of  a  studv  leading  to 
a  state  energy  policv  to  enable  Montana  to  contribute  and 
res]H)nd  to  a  federal  energy  jKilicv'.  The  studv  should  care- 
fully separate  nationwide  problems  from  those  that  are 
matters  for  action  at  the  state  level.  The  studv  should 
inventorv  known  reserves,  and  consider,  among  others, 
the  full  range  of  |iossible  energ>-  sources,  otpimal  ther- 
mixlvnamic  efTiciency  of  energy  sounres;  conservation  of 
use  through  pricing  methods,  utilitv  and  industry  rale 
stnictiires.  utilitv'  advertising  policies;  possible  ways  by 
which  effluents  from  sources  can  Ik*  reduced,  taxation 
ix»licies.  entitlement  prtx-etlures  (i.e.,  licenses.  |>ennit$, 
etc.)  and  policies,  and  the  most  rfTicienl  means  of  adminis- 
tr.ition. 
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4     State  Public  TrnnsportatiHn  Policy:  Ksdililishiiifnt  of  Bwaiise  thf  ahove  studies  involve  fuiidiunental  and  far- 

.in  nitcr.ii'tiK  s   t.isk  lorn-  tn  <lttiriimu-  svlicllur  a  state  reachuiK  <iue\tioiis,  each  should  include  lull  public  par- 

pulilii  transportation  polii  v  is  desiralile.  and,  ll  so,  what  tit  ipation  at  all  stages  from  initiation  to  culinmatioii.  This 

fonn  It  should  take.   Fartliular  attention  should  he  paid  means  that  puhlli  heariiiKs  with   ideipiale  imiiliiits  and 

to  state  hinhwas  |x>licies  and  possihli-  alternatives,  to  the  ample  advance  iiifonnation  should  he  held,  and  that  writ- 

Krowm«  prohlems  of  connested  nrhaii  tr.insportation,  to  ten  opinions   should   he   solicited  and   fully  considered, 

prohleins  ofaiqMirt  size  and  sitinu,  and  to  hetter  utilization  Lenislative  committee  liearin«s  will  allord  additional 

of  existiiiK  rail  capacity.  opportunity  for  thorough  consideration  of  these  cnicial 

issues. 
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APPENDIX   A 

Biographies 

Members  of  Environmental  Quality  Council  and 

Executive  Director 


Gary  J.  Wicks  was  horn  in  Mullan,  Idaho  and  caine  to 
Montana  in  1965.  He  has  a  B.A.  degree  from  the  Universit>' 
of  Montana.  Since  doinj;  graduate  work  at  the  iiniversit>', 
he  has  worked  on  the  governor's  stafl  and  was  recently 
appointed  Director  of  the  Department  of  Natural 
Resourct's  and  Conservation. 

George  Darrow,  currently  chainnan  of  the  Environmental 
(Quality  Council,  was  Ixim  in  Osage,  Wyoming  and  came 
to  Montana  in  1949.  .\  geologist  ami  resource  consultant, 
he  holds  two  degrees  from  the  University  of  Michigan: 
an  .\.B.  in  economics  and  a  B.S.  in  geology.  Darrow  has 
lieeii  a  Hepublican  state  representative  from  Yellowstone 
County  for  two  sessions,  sponsoring  the  Water  Resources 
.Act,  the  Floodway  Management  .Act,  and  the  Knvironinen- 
tal  Policy  .Act.  He  ischainnan  of  the  Knvironmental  Health 
(Committee  of  the  C'omprehensis  e  He.ilth  Planning  .Advis- 
ory Council,  a  director  of  the  Montana  Conservation  Coun- 
cil, and  a  member  of  the  .American  Institute  of  Professional 
Geologists,  the  Geological  Society  of  .America,  and  the 
.Aiiu-ric.iii  .AsscK'iation  for  the  .Advancement  ol  Science. 

Bill  Christiansen  has  been  in  the  Montana  House  of  Rep- 
resentatives for  eight  years.  In  the  1971  session,  he  was 
minority  ll(H)r  leader  for  the  DenuK-rats.  Christiansen  was 
lnim  III  Fargo,  North  Dakota  and  attended  North  Dakota 
State  L'niversity.  He  came  to  .Montana  in  19.35  and  now 
lives  m  Hardin 

James  F.  Fleming,  Jr.  w,is  bom  in  Nebraska  and  came 
to  .Montana  in  1941.  He  is  a  Dem(x.-ratic  state  representa- 
tive, a  fanner-businessman  on  Flathead  Lake  near  Poison, 
a  director  of  the  Montana  Potato  Improvement  .Associa- 
tion, and  a  member  of  the  Knights  of  Columbus. 

Chase  Patrick  was  bom  in  Salt  Lake  City.  He  came  to 
\liiut. 111.1  .it  .111  early  age  and  is  currently  assistant  vice- 
president  of  the  Helena  First  National  Bank.  Patrick  has 
l>een  a  Republican  state  representative  since  1967. 

Elmer  Flynn,  the  vice-chaimian  of  EyC,  was  bom  in  Mis- 
Miiil.i  .iiui  IS  now  a  rancher  near  that  cit>'.  He  has  served 
.is  Democratic  state  representative  ( 196.1,  1965)  and  state 
senator  (1967  to  present).  Most  recently,  in  the  1971  ses- 
sion, he  was  majority  whip  in  the  senate.  Flynn  is  a 
mcmlierof  the  Knights  of  Columbus,  Eagles,  and  Moose. 

Dick  Dzlvl  was  bom  in  Kalispell.  He  is  a  gr.idiiate  of  the 
I  iii\(rMt\  of  Montan.iand  the  l'niversity  of  Montana  I.«iw 
School.  l)/ivi  IS  .1  practicing  .ittomes  in  Great  Falls  aiul 
has  been  ,i  member  ol  the  state  s«Mi.ife  since  I W7,  serving 
.IS  Dt'iiiocratic  m.ijority  le.ider  in  the  1971  session.  He 
IS  a  memln-r  of  the  Montana  Bar  .Association  and  the  Mon- 
tan.i  Tri.il  I^iwyers  .Association. 

John  Lyon  was  bom  in  Shelby,  where  he  now  owns  and 
opti.itcs  a  r.idio  station.  He  attended  I^s  .Angeles  City 
C'ollege.  North<-ni  Montana  C^illege.  Texas  Tech,  .in<l  the 
l'niversity  of  Montana.  Lyon  has  In-en  in  the  state  senate 
since  1969  as  a  Republican. 


George  McCallum  was  bom  in  Conrad  and  now  lives 
in  .\iarada,  where  he  is  a  rancher  and  Christmas  tree 
operator.  He  is  a  first-term  Republican  state  senator. 
NlcCallum  is  chairman  of  the  Hot  Springs  School  Board 
and  of  the  Eastern  Sanders  County  Hospital  District. 


Warren  Hook  was  bom  in  Minnesota  and  attended  the 
l'niversity  of  Montreal,  l'niversity  of  British  Columbia 
Law  School,  and  Washington  State  UniversitV'.  Hook  came 
to  Montana  in  1954  and  is  currently  employed  as  environ- 
ment;il  control  manager  for  the  .Anaconda  .Aluminum  Coin- 
piiny  plant  in  Columbia  Falls.  He  is  a  meml)er  of  the 
American  Chemical  Society,  the  .Air  Pollution  Control 
Associiition,  the  Chamlx-r  of  Commerce,  and  Rotar.'. 


Harriet  (Mrs.  Donald)  Marble  was  born  m  Petersburg, 
\'irginia.  She  cariie  to  Moiit.iiia  in  1964,  having  eanietl 
degrees  at  Cottc>  College  and  Muskingum  College.  She 
also  holds  B.S.  and  M.S.  degrees  in  wildlife  management 
from  the  University  of  Montana.  Mrs.  Marble  is  a  member 
of  the  League  of  Women  Voters,  the  Wilderness  Societ>-, 
and  the  Montana  Wilderness  .Association. 


Michael  J.  McKeon  is  a  practicing  attomey  in  .Anaconda, 
his  birthplace.  He  attended  Notre  Dame  and  the  L'niver- 
sity of  Montana  Law  School.  McKeon,  a  Democrat, 
recently  served  as  a  delegate  in  the  1972  constitutional 
convention.  He  is  a  member  of  the  Montana  and  .Ainencan 
B.ir  \ss(Ki.itions. 


William  G.  Walter  is  department  chairman  and  professor 
(it  niK  robioioiis  .it  Montana  State  I'niversits .  He  was  Ixim 
111  l^ike  Pl.icid.  New  York  and  came  to  Montana  in  1942 
after  earning  B.S.  and  M.S.  degrees  from  Comell.  He  later 
received  a  Ph.D.  from  Michigan  State.  Walter  is  a  memlx-r 
of  the  .American  Societ>-  of  Micnibiology,  the  .American 
Public  Health  .Association,  and  the  National  Ensironmen- 
tal  Health  .Association. 


Fletcher  E.  Newby  was  Ixim  in  Lingle.  Wyoming  and 
li.iN  siMMit  m«iNt  ot  Ins  life  in  Montitna.  He  received  a  B.S. 
Ill  wiUllife  technologN'  from  the  l'niversit>-  of  Montana 
in    1949  and  an  M.S.  in  wildlife  management  from 
Washington  State  l'niversity  in  1951.  Before  his  apixint- 
iiUMit  .IS  e\i'ciiti\e  <lirj-ctor  of  the  K<.>(".  he  was  MijxTMMir 
for  the  Department  of  Fish  and  (iame  in  Billings   Newbv 
had  previously  sersetl  in  the  same  agency  as  state  big 
game  manager  and  state  game  manager  While  in  Billings 
he  was  deepU   involved  in  Montana  ■  n- 

cems  ami  originated  such  innovativ  "r 

recreational  w.jterways   Newby  s  ma^.:  ..  ■-  ....  ..  ....  ,  ^■^'■ 

fessional  interest  has  been  mammalian  ecologs  and 
human  environment.  He  has  authored  or  co-authored 
many  |->.ip«Ts  on  the  mammals  of  Montana. 
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APPENDIX   B 

Definitions 

Environmental  Impact  Matrix 


Human  Activities 

IrriKutfd  FunniiiK:  Al  li\  itif>  cfiittTfil  around  tlu*  appliia- 
tioti  (il  sv.ittT  tt)  i-niplaiid  and  pasture  to  enhaiiif 
.i^rK'iiltnr.d  production. 

Dryland  FunninK:  Aclivitit-s  dfvoted  to  tlit-  prociuclion 
of  a  crop,  wiu'tliiT  Krain,  forage,  or  other  varieties, 
without  the  artificial  application  ol  water. 

CrazinK:  .Activities  based  upon  domestic  livestock  ranging 
and  I'eeiling  on  pasture  and  rangeland. 

Agribusiness:  Enterprises  asstKiated  with  the  processing 
of  tann  products,  including  feedlots,  poultn.'  fanns, 
packing  plants,  creameries,  cheese  lactories.  Hour 
and  feed  nulls,  vegetable  oil  mills  and  sugar  beet 
factories. 

Mining:  Extraction  of  mineral  resources  (except  pet- 
roleimi),  including  open  pit  and  shaft  niining  of  ores, 
strip  mining  of  coal,  and  excavation  of  gravel  pits 
or  quarries  along  with  related  exploratory  activities. 

Mineral  Processing:  Enterprises  devoted  to  the  priman' 
processing,  smelting,  or  refining  of  raw  mineral 
resources,  including  phosphate,  lime,  and  cement 
plants;  sanil  and  gra\el  plants;  copper,  zinc,  lead, 
and  aluminum  smelters;  and  other  metal  smelting 
and  refining  installations. 

Petroleum  Production:  Extraction  of  crude  oil  and  natural 
gas  from  the  earth  along  with  associated  exploraton.- 
activity. 

Petroleum  Refining:  Gas  plants  and  refineries  producing 
oils,  gasoline,  jet  and  diesel  fuels,  kerosene,  paving 
and  roofing  materials,  and  residual  products. 

Logging:  Operations  related  to  the  removal  of  standing 
timber,  including  construction  of  logging  roads,  grad- 
ing and  terracing,  slash  burning,  cutting,  thinning, 
and  restocking. 

Wood  Products:  Sawmills;  planing  mills;  veneer  and 
plywood  plants;  prefabricated  structural  wood  and 
millwork  plants;  pole  and  post  producers;  wood  pre- 
serving and  miscellaneous  wood  product  plants; 
pulp,  paper,  and  paper-board  mills. 

Manufacturing:  Production  of  textile  mill  products  (ai> 
parel  ami  other  finished  products);  dr>'  cleaning;  fur- 
niture and  fixtures;  printing  and  publishing;  chemi- 
cals, paints,  and  allied  products;  rubber  and  plastic 
products;  leather  gooils  and  tanneries;  stone,  clay, 
and  glass  products;  fabricated  metal  products 
(machinery,  electrical  ecjuipment,  transportation 
e(juipmcnt);  and  miscellaneous  manufacturing 
industries. 


Residential:  .Activities  and  situations  associated  with  the 
home  and  city,  including  domestic  trash,  garbage, 
and  sewage  disposal,  auto  junk  yards,  street 
sanitation;  general  h(nising  conditions;  urban,  subur- 
ban and  rural  residential  development,  including  sec- 
ond homes,  summer  homes,  and  coiulominiums; 
lawn  and  residence  maintenance  and  l>eautification; 
and  emissions  from  incinerators,  (iiniaces,  and  fire- 
places. 

Transportation:  .Airj'orts;  railways;  highways;  roads;  air- 
line, railroad,  and  bus  service  activities;  truck  haul- 
ing; passenger  car  operation  and  supportive 
businesses  such  as  ser\ice  stations  and  garages,  road- 
side advertising;  roadside  litter;  highway  maintenan- 
ce; pipelines  for  transporting  raw  i)etroleuin  resour- 
ces; and  construction  of  all  transportation  facilities. 

Communications  and  Utilities:  Telephone  and  electric 
power  transmission  lines;  underground  cables; 
refined  oil  and  natural  gas  lines  and  mains;  mainte- 
nance roads  and  rights-of-way;  microwave  relay 
towers;  radio  and  television  transmission  towers;  and 
water  mains,  lines,  and  aqueducts. 

Termal  Power  Generation:  Activities  associated  with  the 
operation  and  constniction  of  steam-electric  generat- 
ing plants,  particularly  fossil  fuel  burning. 

Recreation:  Outdoor  leisure-time  activities  and  hobbies 
including  sightseeing,  hunting,  fishing,  camping, 
hiking,  horseback  riding,  rock  and  lossil  collecting, 
amateur  archaeology-,  snowmobiling,  skiing,  motor- 
cycling, golf,  tennis,  swimming,  boating,  and  any 
cross-countr>'  vehicular  travel. 

Water  Storage:  .Activities  associated  with  major  impound- 
ments of  free-flowing  water  for  any  of  a  numl>er  of 
reasons  (hydropower,  irrigation  water  storage,  recrea- 
tion, flood  control),  including  dam  constniction  and 
reservoir  filling  and  discharge. 


Environmental  Classes 

These  arc  scll-c\plaii.itor\  with  the  possible  exception 
of  "esthetics,"  which  encompasses  the  general  iK'auty  and 
attractiveness  of  the  envimnment.  Esthetic  quality  may 
be  degraded  visually  (signboards,  power  lines,  smoke- 
stacks, cleaa-ut  or  strip-mine  scars),  by  some  audible 
intrusiistion  (snowmobile  or  trailbike  noise,  chainsaws, 
sonic  "l)(H)ins"),  by  some  unnatural  odor  (teedlot  or  sew- 
age lagoon),  or  by  some  intangible  combination  of  circum- 
stances detected  bv  the  senses. 
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69-6501 


APPENDIX  C 

Montana  Environmental  Policy  Act 

i'lHl.H.    HKAl.IH    WD   SAKKIV 
CHAPTEK  65  —  VtONTANA  EN\  IKONMENTAL  POLICY  ACT 


Section 

e»-6SOI     Short  title- 

69^5a2    Purpose  of  M.t. 

69-6503.   DecUnition  of  ^late-  policy  for  the  environment 

6U-65(M.   (•rnenil  direction)  to  ttate  agenciet. 

69-6505.    Hevipwofsl4lutorv  aulhorit>  aiidadininiitnitivr  p<ili<  ir<  ii>'ir-t<-i. 

mine  deficiencies  or  UK-onslslencies 
69-6506.    Specific  itatutor>'  obllgatlont  uninipairrd 
69-6507    Policies  and  i{oaU  >upplefnentai> 
69-6508.   Kfivironmental  quality  council. 
69-6509    Tenii  of  office 
69-65IO    MeetinKs 

69-651 1.   .^piMMiitinent  and  qualiricalion«  of  an  executive  direcior. 
69-6512.   ApiMiiiitiiieiit  of  eniployee«. 
69-651)    Tenn  and  removal  of  the  executive  director 
69-6514     Duties  of  executive  director  and  staff. 
69-6515.   tlxjiiiination  of  reconls  of  Kovemment  agencies 
69-6516.    Hearings  by  council  —  enfoiceineiit  of  subpoenas. 
69-6517.   Consultation  with  other  groups  —  utilization  of  services 

69-6501.  Short  title.  This  act  may  be  cited  as  the 
"Montana  Enviroimieiital  Policy  Act." 

History:  En.  Sec.  1.  Ch.  23H.  I.. 

1971. 

Title  of  Act 

.An  .let  to  establish  a  state  policy  for 

the  envininment  and  to  establish 

an  environmental  quality  council 

and  setting  forth  its  powers  and 

duties  and  prtivulliig  an  effective 

date 

69-6502.  Purpose  of  act.  The  purpose  of  this  act  is  to 
tleclarc  a  statf  polic>'  which  will  encourage  productive 
and  fiijti>al)lf  hannonv  between  man  and  his  environ- 
ment, to  promote  etiorts  which  will  prevent  or  eliminate 
damak^e  to  the  em  ironment  anil  biosphere  and  stimulate 
the  health  anil  welfare  of  ntan;  to  enrich  the  understanding 
of  the  ecological  systems  and  natural  resources  imixjrtant 
to  the  state;  and  to  establish  an  environmental  quality 
council. 

Hislon:  En.  Sec.  2.  Ch.  23S.  I.  1971. 


69-65();J.  Declaration  of  state  policy  for  the 
environment.  The  legislative  assembly,  recognizing  the 
profound  imp.ict  of  man's  activity  on  the  interrelations 
of  all  comixjiients  of  the  natural  environment,  particularly 
the  proloimil  influences  of  population  growth,  high- 
density  urbani/.ation,  inilustrial  expansion,  resource 
exploitation,  ,ind  new  .ind  expanding  technological 
ailvances  anil  recogni/ing  further  the  critical  importance 
ol  restoring  and  maintaining  envin)nmental  ijuality  to  the 
overall  welfare  ami  development  of  man,  declares  that 
it  is  the  continuing  |>ilicy  of  the  state  of  Montana,  in  co- 
operation with  the  federal  govenunent  anil  liK-al  goveni- 
ments,  ami  other  concenieil  public  and  private  organiza- 
tions, to  use  all  practicable  means  anil  measures,  including 
tlnancial  anil  technical  assistance,  in  a  manner  calculateil 
to  foster  anil  promote  the  general  welfan-.  to  create  and 
maintain  conditions  under  which  man  anil  nature  can 
coexist  ih»proiliicti\e  hannony.  anil  ftdfill  the  social, 
economic.  ,ind  other  retiuirements  of  present  anil  future 
generations  of  Montanans. 

(a)  In  oriler  to  carrs  out  the  policy  set  forth  in  this  act, 
it  is  the  continuing  responsibility  of  the  state  of  Montana 
to  use  all  practicable  means,  consistent  with  other  essen- 


tial considerations  of  state  policy,  to  improve  and  co- 
ordinate state  plans,  functions,  programs,  and  resources 
to  the  end  that  the  state  may — 

(1)  fulfill  the  responsibilities  of  each  generation  as 
trustee  ol  the  environment  for  succeeding  generations; 

(2)  assure  for  all  Montanans  safe,  healthful,  productive, 
and  esthetically  and  culturally  pleasing  surroundings; 

(3)  attain  the  svidesf  range  of  beneficial  uses  of  the  envi- 
ronment without  degradation,  risk  to  health  or  safetv'.  or 
other  undesirable  and  unintended  conseijuences. 

(4)  preserxe  important  historic,  cultural,  and  natural 
aspects  of  our  unique  hentage,  and  maintain,  wherever 
possible,  an  environment  which  supports  diversity  and 
^arietv'  of  individual  choice, 

(.5)  achieve  a  balance  between  population  and  resource 
use  which  will  permit  high  standards  of  living  and  a  wide 
sharing  ol  lile's  amenities,  and 

(6)  enhance  the  i|ualit>  of  renewable  resources  and 
approach  the  iniLximum  attainable  recycling  of  depletable 
resources. 

(b)  The  legislative  assembly  recognizes  that  each  per- 
son shall  l)e  entitled  to  a  healthful  enxironment  and  that 
each  person  hasa  responsibilit>  tocontribute  to  the  preser- 
vation and  enhancement  ol  the  environment. 

History:  En.  Sec.  3.  Ch.  23S,  L  1971. 

69-6504.   General  directions  to  slate  agencies.    1  he 

Iegislafi\e  assembK  authorizes  and  directs  that,  to  the 
fullest  extent  jyossible. 

(a)  The  policies,  regulations,  and  laws  of  the  state  shall 
be  interjDreted  and  administered  in  accordance  with  the 
policies  set  forth  in  this  .ict,  and 

(b)  all  agencies  of  the  state  shall 

(1)  utilize  a  systematic.  interdisciplinar>'  approach 
which  will  insure  the  integrated  use  of  the  natural  and 
social  sciences  and  the  environmental  design  arts  in 
planning  and  in  ilecision  making  which  may  have  an 
impact  on  man's  environment; 

(2)  identify  and  develop  methods  and  procedures, 
which  will  insure  that  presently  uiiquantilieil  en\  iron- 
mental  amenities  .mil  \  allies  may  In-  gi\en  appropriate 
considemtion  in  decision  making  along  with  economic 
and  technical  considerations; 

{'■])  incliiile  in  ever>  recommendation  or  re|»rt  on  pro- 
l>osals  for  projects,  programs,  legislation  and  other  major 
.ictions  of  state  government  significantly  affecting  the 
quality  of  the  human  environment,  a  detailed  statement 
on — 

(i)  the  environmental  impact  of  the  pmixisiHl  action. 

(ii)  any  adv»-rse  envininmental  effects  which  cannot  lie 
avoided  should  the  proposal  1r'  implementetl. 

(iii)   iilti-niati\es  to  the  proposed  action. 

(i\>  the  rel.itionship  In-tween  liK-al  short-term  uses  of 
man's  envimnment  and  the  maintenance  and  enhance- 
ment of  long-tenn  proiluctivity.  and 

(vt  any  im-versible  and  im-tnevahlc  commitments  of 
resoiirt.es  which  w  oiild  Ik-  in\ ol ve<l  in  the  prn|>os€^l  action 
should  It  be  implementetl. 

Prior  to  making  any  ilefaile<l  statement,  the  resjxmsible 
state  official  shall  consult  with  and  olitain  the  iximments 
111  an>  st.ite  agency  which  has  junsdiction  by  \aw  or  special 
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cxpertisf  with  rtrspect  to  any  fii\  irniiiiii'iit.il  iinp.ict 

involvctl.  Copies  ot"  such  >tatfimMit  and   (lit-  c iiMitv 

aiui  views  of  the  appropriate  state,  lederal,  ami  lotal 
uKencies.  wliitli  are  aiitliorizeii  to  tievelop  ami  eiiforte 
eiiviiunineiital  stamianis.  shall  Ik-  made  availuhle  to  the 
guvemur,  the  environmental  <jiiality  council  and  to  the 
public,  and  shall  accompany  the  proposal  throiiKh  the 
existing  agency  review  proiesses. 

(4)  stiuU,  ilevelop,  and  descrilK-  appropriate  alterna- 
tives to  reconnnend  courses  of  action  in  any  proposal 
which  involves  unresolved  conllicts  conceminK  alterna- 
tive uses  of  available  resources; 

(5)  recognize  the  national  and  lonn-ran^e  character  of 
environmentiil  problems  .iiid,  where  consistent  with  the 
policies  of  the  state,  lend  appnipriate  supjiort  to  initia- 
tives, resolutions,  and  programs  designed  to  maximize 
national  co-operation  in  auticipatiiiK  and  preventiiiK  a 
decline  in  the  <juality  of  mankind's  world  env  iromneiit; 

(6)  in.ike  available  to  counties,  municipalities,  institu- 
tions, and  individuals,  advice  and  infoniiation  useful  in 
restoriiiK,  maintaining,  and  enhancing  the  quality-  ol  the 
environment; 

(7)  initiate  and  utilize  ecological  infonnation  in  the 
planning  and  development  of  resource-oriented  projects; 
and 

(8)  assist  the  en\  iromnental  (piality  council  established 
bv  section  8  (69-6508)  of  this  act. 

llisUir*:  Kn.  Sec.  4.  C.li.  2:1S.  L.  1971. 

69-6505.  Review  of  statutory'  authority  and  administra- 
tive  policies  to  determine  deficiencies  or 
inconsistencies.  .\11  agencies  of  the  state  shall  review 
their  present  statutory  authority,  administrative  regula- 
tions, and  current  policies  and  procedures  for  the  purpose 
of  determining  whether  there  are  any  deficiencies  or 
inconsistencies  therein  which  prohibit  full  compliance 
with  the  purposes  and  provisions  of  this  act  and  shall 
propose  to  the  governor  and  the  environmental  quality 
council  not  later  than  July  1,  1972,  such  measures  as  may 
be  necessary  to  bring  their  authority  and  policies  into 
conformity  with  the  intent,  purposes,  and  procedures  set 
forth  in  this  act. 

lIMnr,:  En.  Sec.  5,  Ch.  23«,  L.  1971. 

69-6506.   Specific  statutory  obligations  unimpaired. 

Nothing  in  section  3  (69-6503)  or  4  (69-6-504  shall  in  any 
way  aflfect  the  specific  statutory  obligations  of  any  agency 
of  the  state 

(a)  to  comply  with  criteria  or  standards  of  environmen- 
tal quality, 

(b)  to  co-ordinate  or  consult  with  any  other  state  or 
federal  agency,  or 

(c)  to  act,  or  refrain  from  acting  contingent  upon  the 
recommendations  or  certification  of  any  other  state  or 
fedeml  agency. 

Hislon.  F.n.  Sec.  6,  Ch.  2.38.  I-  1971. 

69-6507.  Policies  and  goals  supplementary.  The 
policies  and  goals  set  forth  in  this  act  are  supplementary 
to  those  set  forth  in  existing  authorizations  of  all  boards, 
commissions,  and  agencies  of  the  state. 

History:  En.  Sec.  7,  Ch.  238,  L.  1971. 

69-6508.  Environmental  quality  council.  The  environ- 
mental quality  council  shall  consist  ol  thirteen  (13)  mem- 
bers to  l)e  as  follows: 

(a)  The  governor  or  his  designated  representative  shall 
be  an  ex  officio  member  of  the  council  and  shall  participate 
in  council  meetings  as  a  regular  member. 

(b)  Four  (4)  members  of  the  senate  and  four  (4)  members 
of  the  house  of  representatives  appointed  Ijefore  the  six- 


tieth Ifgislalivf  (l.iy  III  the  same  manner  as  standing  com- 
iiutli-rs  ol  the  res|)fc(i\e  houses  are  ap|xiinted.  A  vacancy 
on  the  council  occurring  when  the  legislative  assembly 
is  not  in  sesNioii  shall  be  filled  by  the  selection  ol  a  memlM-r 
of  the  legislative  .l^seml)ly  by  the  remaining  meml>ers 
of  the  council.  No  more  thiiii  two  (2)  ol  the  appointees 
of  each  house  shall  be  members  of  the  same  |M>litical  party. 

(c)  Four  (4)  members  of  the  general  public  to  be 
appointed  by  the  gosenior  with  the  consent  of  the  senate. 

In  considering  the  ap|>oiiitinents  of  (b)  and  (c)  al>ove, 
consideration  shall  be  given  to  their  (|ualificatioiis  to 
analyze  and  interjjret  environmental  trends  and  informa- 
tion of  all  kinds;  to  ;ippraise  programs  and  activities  of 
the  state  goveniment  in  the  light  of  the  policy  set  forth 
in  section  3  (69-6.50.3)  of  this  act,  to  be  conscious  and 
responsive  to  the  scientific,  economic,  social,  esthetic,  and 
cultural  needs  and  interests  of  the  state;  and  to  fomiulate 
and  recommend  state  policies  to  promote  the  improve- 
ment of  the  (pialit\  of  the  environment. 

lli%lor>:  Kii   Set.  H,  Ch.  2:W,  I-  1971. 

69-6509.  Term  ofofFice.  The  four  (4)  council  members 
from  the  house  of  representatives  shall  serve  for  two  (2) 
years  and  may  be  reapptjinted.  Two  (2)  council  meml>ers 
from  the  senate,  one  from  each  political  party,  and  two 
(2)  council  members  from  the  general  public  shall  serve 
for  four  (4)  years,  and  these  members  may  be  reappointed 
for  a  two  (2)  year  term.  Two  (2)  council  meml)ers  from 
the  senate,  one  from  each  political  party,  and  two  (2)  coun- 
cil members  from  the  general  public  shall  serve  for  two 
(2)  years  and  these  members  may  be  reappointed  for  a 
four(4)yeartemi.  In  noca.se  shall  a  member  oi  the  council 
serve  more  than  six  (6)  years. 

The  council  shall  elect  one  of  its  members  as  chairman 
and  such  other  officers  as  it  deems  necessary.  Such  officer 
shall  be  elected  for  a  tenn  of  two  (2)  years. 

Hislor>:  En.  Sec.  9,  Ch.  238,  L.  1971. 

69-6510.  .Meetings.  The  council  may  detennine  the 
time  and  place  of  its  meetings  but  shall  meet  at  least 
once  each  quarter.  Each  member  of  the  council  shall, 
unless  he  is  a  full-time  salaried  officer  or  employee  of 
this  state,  be  paid  twenty-five  dollars  ($25)  for  each  day 
in  which  he  is  actually  and  necessarily  engaged  in  the 
performance  of  council  duties,  and  shall  also  be  reim- 
bursed for  actual  and  necessary  expenses  incurred  while 
in  the  perfonnance  of  council  duties.  Members  who  are 
full-time  salaried  officers  or  employees  of  this  state  may 
not  be  compensated  for  their  sersice  as  members,  but 
shall  be  reimbursed  for  their  expenses. 

History:  En.  Sec.  10.  Ch.  238,  L.  1971. 

69-6511.  Appointment  and  qualifications  of  an  execu- 
tive director.  The  council  shall  appoint  the  executive 
director  and  set  his  salary.  The  executive  director  shall 
hold  a  degree  from  an  accredited  college  or  university 
with  a  major  in  one  of  the  several  environmental  sciences 
and  shall  have  at  least  three  (3)  vears  of  responsible  experi- 
ence in  the  field  of  environmental  management. 

He  shall  be  a  person  who,  as  a  result  of  his  training, 
experience,  and  iittainments,  is  exceptionalb  well  qual- 
ified to  analyze  and  interpret  envimnmental  trends  and 
information  of  all  kinds;  to  appraise  programs  and 
activities  of  the  state  government  in  the  light  of  the  policy 
set  forth  in  section  3  (69-6503)  of  this  act;  to  Ik-  conscious 
of  and  responsive  to  the  scientific,  economic,  siK-ial,  esthe- 
tic, iind  cultural  needs  and  interests  of  the  state;  imd  to 
fonnulate  and  recommend  state  fwlicies  to  promote  the 
improvement  of  the  (piality  of  the  environment. 

Ilitli>r>:  Kn.  Sec.  M.Ch.  238.  U  1971. 
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69-6512.  Appointment  of  employees.  The  executive 

director,  subject  to  the  approval  of  the  council  may  appoint 
whatever  employees  are  necessary  to  carry  out  the  provi- 
sions of  this  act,  within  the  limitations  of  legislative 
appropriations. 

Hi.lor>:  En.  S«.  12,  Ch.  23*,  L.  1971 

69-6513.  Term  and  removal  of  the  executive  director. 

The  executive  director  is  solely  responsible  to  the 
environmental  quality  council.  He  shall  hold  ofTice  for 
a  term  of  two  (2)  years  beginnint;  with  July  1  of  eiich 
odd-numbered  year.  The  council  may  remove  him  for  mis- 
feasance, malfeasance  or  nonfeasance  in  office  at  any  time 
after  notice  and  hearing. 
Hi.loo    Kii.  Sec    13.  Ch.  2.-W,  U  1971 

69-6514.  Duties  of  executive  director  and  staff.  It  shall 
l>e  the  duty  and  function  of  the  executive  director  and 
his  stafT 

(a)  to  ({ather  timely  and  authcjritative  information  con- 
cerning the  conditiims  and  trends  in  the  quality  of  the 
environment  both  current  and  pros|H'cti\  e,  to  analyze  and 
interpret  such  infonnaticjii  for  the  purpose  of  determine 
whether  such  conditions  and  trends  are  interfering,  or 
are  likely  to  interfere,  with  the  achievement  of  the  policy 
set  forth  in  section  .3  (69-6.5().})  of  this  iict,  and  to  compile 
and  submit  to  the  governor  and  the  legislative  assembly 
stiulies  relating  to  such  conditions  and  trends; 

(b)  to  review  and  appraise  the  \arious  programs  and 
activities  of  the  state  agencies  in  the  light  of  the  policy 
set  forth  in  section  ,3  (69-6503)  of  this  act  for  the  purpose 
of  determing  the  extent  to  which  such  programs  and 
activities  aa-  contributing  to  the  iithievement  of  such  pol- 
icy, and  to  make  recommendations  to  the  governor  and 
the  legislative  assembly  with  respect  thereto; 

(c)  to  develop  and  reconnnend  to  the  governor  and  the 
legislative  assembly,  state  policies  to  foster  and  promote 
the  improvement  of  environmental  ({uality  to  meet  the 
conservation,  s(Kial,  economic,  health,  and  other  require- 
ments anil  goals  of  the  state; 

(d)  to  conduct  investigations,  studies,  surveys, 
research,  and  analyses  relating  to  ecological  systems  and 
environmental  (pialitv'; 

(e)  to  document  and  tlofine  changes  in  the  natural  envi- 
ronment, including  the  pl.mt  and  animal  systems,  and  to 
accumulate  necessar.'  ilata  and  other  information  for  a 
continuing  analysis  of  these  changes  or  trends  and  an 
interpretation  of  their  underlying  causes; 

(f)  to  make  anil  f'uniish  such  stuilies,  reports  thereon, 
and  recommeniliitii>ns  with  respect  to  matters  of  policy 
aiul  legislation  .is  the  legislative  assembly  requests; 

(g)  to  analyze  legisl.iti\e  proposals  in  clearK  ensiron- 
inental  areas  and  in  other  lleliis  where  legislation  might 
have  environmental  consequences,  and  assist  in  prepara- 
tion of  reports  for  use  by  legislative  committees,  adminis- 
trative agencies,  .mil  the  public. 

(h)  to  consult  with,  and  assist  legislators  who  are  prep;ir- 
ing  envinmmental  legislation,  to  clarify  any  deficiencies 
or  potential  conflicts  with  an  overall  ecologic  plan. 

(i)  to  review  and  evaluate  operating  pnjgrams  in  the 
environmental  field  in  the  seseral  agencies  to  identify 
actual  or  jxitential  conflicts.  l«>th  among  such  ;ictivities, 
and  with  a  general  ecologic  |X'rs|H'ctive,  and  to  suggest 
legishition  to  remeily  such  situations. 

(j)  to  transmit  to  the  governor  and  the  legislative  assem- 
bly anniMlly.  and  make  asailable  to  the  general  pulilic 
anniiallv.  Ix-ginning  July  1.  1972,  an  envin)nmental  qual- 
it>  report  conceniing  the  state  of  the  envin>nment  which 
sh.ill  contain 

(1)  the  status  anil  condition  of  the  major  natiirul,  man- 
made,  or  alten-d  environmental  classes  of  the  state,  includ- 


ing, but  not  limited  to,  the  air,  the  aquatic,  including  sur- 
face and  ground  water,  and  the  terrestrial  environment, 
including,  but  not  limited  to,  the  forest,  dryland,  wetland, 
range,  urban,  suburban,  and  rural  environment, 

(2)  the  adequacy  of  available  natural  resources  for  fulfil- 
ling human  and  economic  requirements  of  the  state  in 
the  light  of  expected  population  pressures, 

(3)  current  and  foreseeable  trends  in  the  quality,  man- 
agement and  utilization  of  such  environments  and  the 
eflects  of  those  trends  on  the  social,  economic,  and  other 
re(|uireinents  of  the  state  in  the  light  of  expected  popula- 
tion pressures; 

(4)  a  review  of  the  programs  and  activities  (including 
regulatory  activities)  of  the  stiite  and  local  gosenunents, 
and  nongovernmental  entities  or  individuals,  with  par- 
ticular reference  to  their  effect  on  the  environment  and 
on  the  conservation,  development  and  utilization  of 
natural  resources,  and 

(5)  a  program  for  remedying  the  deficiencies  of  existing 
programs  and  activities,  together  with  n-i  (iiiiiiit-ii<l.iti(iiis 
for  legislation. 

Hitlors:  En.  Sec.  U.  Ch.  23N.  L  1971. 

69-6515.  Examination  of  records  of  government 
agencies.  The  environmental  quality  council  shall  have 
the  authority  to  investigate,  examine  and  inspect  all 
records,  books  and  files  of  any  department,  agency,  com- 
mission, lx)anl  or  institution  of  the  state  of  Montana. 

HiXory:  En.  Sec.  IS,  Ch.  238,  L  1971. 

69-6516.  Hearings  by  council  —  enforcement  of 
subpoenas.  In  the  disc  harge  of  its  iluties  the  environinen- 
t.tl  t|ualit\  council  sh.ill  have  authority  to  hold  hearings, 
administer  oaths,  issue  subpoenas,  compel  the  attendance 
of  witnesses,  and  the  production  of  any  papers,  lM>oks, 
accounts,  diK-uments  and  testimony,  and  to  cause  deposi- 
tions of  witnesses  to  be  taken  in  the  manner  prescril>ed 
by  law  for  taking  depositions  in  civil  actions  in  the  district 
court.  In  case  of  disolK-dience  on  the  part  of  an>  jx-rson 
to  comply  with  any  subpoena  issued  on  In-half  of  the  coun- 
cil, or  any  c-ommittee  thereof,  or  of  the  refusal  of  any  wit- 
ness to  testify  on  any  matters  regarding  which  he  may 
l)e  lawfully  interrogated,  it  shall  be  the  duty  of  the  district 
court  of  any  county  or  the  judge  thereof,  on  application 
of  the  environmental  quality  council  to  compel  olnilience 
by  proceedings  for  contempt  as  the  case  of  disol)edicnce 
of  the  requirements  of  a  subpoena  issued  from  such  i-ourt 
on  a  refusal  to  testifv  therein. 

Hitlon:  En.  Sec.  16.  Ch.  238.  1.  1971. 

69-6517.  Consultation  with  other  groups  —  utilization 
of  scrsices.  In  e\ea  ising  its  jxiwers.  funifions.  and  iluties 
under  this  .icf.  the  council  shall 

(a)  consult  with  such  representatives  of  scierK^e,  indus- 
try .  agriculture,  laltor,  conservation  organizations,  educa- 
tional institutions,  local  governments  and  other  groups, 
as  it  deems  advisable;  and 

(b)  utilize,  to  the  fullest  extent  possible,  the  service, 
facilities,  and  infonnation  (including  statistical  informa- 
tion) of  public  iuul  private  agencies  and  organizations, 
and  individuals,  in  onler  that  duplication  of  effort  and 
exjx'iise  may  Ix-  avoide<l.  thus  assuring  that  the  commis- 
sion's activities  will  not  unnccewrily  overlap  or  conflict 
with  similar  activihes  authorized  by  law  and  performed 
hv  established  agencies. 

Hi.lon:  En.  Sec.  17,  Ch.  238.  I,  1971 

EfTerlitr  Pair 

Seclion  IS  i>r  Ch  2»S,  l.<<r,  1971 
pni«  ifird  the  ad  thould  he  in  effed 
from  and  after  ilt  pattace  and 
approtal.  Apprated  March  9.  1971. 
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APPENDIX   D 


Revised  Guidelines* 

For  Environmental  Impact  Statements  required  by  the  Montana 

Environmental  Policy  Act  of  1971 

Adopted  by  Environmental  Quality  Council,  July  21,  1972 


1     PURPOSE 

ill,  piiipoM-  of  Section  69-6504  (b)  (3)  of  the  Montana 
Kii\  ironineiital  Policy  Act  (MEPA)  and  of  these 
i;iiiilflmes  is  to  iiiconioratc  into  the  aufiic>  ilecision- 
inakiiiK  process  careliii  and  thoronv;h  coiisiilcration 
of  the  environmental  efTects  of  proposed  actions,  and 
to  assist  agencies  in  implementing  the  MEPA  in  a 
unifonn,  deliberate  manner. 

2.  POLICY 

a.  As  early  as  possible  and  in  all  cases  prior  to  any 
ajjency  decision  concerning  major  action  or 
recommendation  or  a  proposal  for  legislation  that 
significantK'  affects  the  environment,  State 
agencies  shall,  in  consultation  with  other  approp- 
riate agencies  and  individuals,  both  in  the  public 
and  private  sectors,  assess  in  detail  the  potential 
environmental  impact  in  order  that  adverse 
effects  are  avoided  and  environmental  quality  is 
maintained,  enhanced,  or  restored  to  the  fullest 
extent  practicable.  In  particular,  it  is  especially 
important  that  alternative  actions  that  will 
minimize  adverse  impacts  shall  be  explored  and 
both  the  long  and  short-range  implications  to  the 
human  environment  and  to  nature  shall  be 
evaluated  in  order  to  avoid,  to  the  fullest  extent 
practicable,  undesirable  consequences  for  the 
environment  as  a  whole. 

The  language  in  Section  69-6504  is  intended  to 
assure  that  all  agencies  of  the  State  shall  comply 
with  the  directives  set  out  in  said  Section  "to 
the  fullest  extent  possible"  under  their  statutory 
authorizations  and  that  no  agenc>'  shall  utilize  an 
excessively  narrow  construction  of  its  existing 
statutop.'  authorizations  to  avoid  compliance. 

b.  For  the  purpose  of  implementation  of  the  MEPA, 
the  term  "human  environment"  is  to  be  broadly 
construed  to  include  not  only  social,  economic, 
cultural,  and  esthetic  factors,  but  is  also,  and  par- 
ticularly, intended  to  include  the  biophysical 
properties  of  natural  ecosystems,  including 
plants,  animals,  man,  their  relationship  with  each 
other,  and  with  all  environmental  components  of 
air,  water,  and  land:  otherwise  known  as 
"ecology" 

3.  AGENCY  PROCEDURES 

a.  Each  agenc)  shall  establish  its  own  formal  proce- 
dures for: 

(1)  Identifying  those  agency  actions  and  deci- 
sions requiringenvironmental  statements,  the 
appropriate  time  prior  to  decision  for  the  con- 


■Frrclv  iiiUplcd  from  the  Federal  Kuidelii 
RcRiitcr.  T724-7729.  April  2.%  1971. 


1  (u  published  in  36  Fedentl 


snitallun  it-qinu-.i  by  Section  69-6504  (b)  (.3) 
and  the  agency  review  process  for  which 
environmental  statements  are  to  be  a\'ailable; 

(2)  Obtaining  information  recjuired  in  their  pre- 
paration; 

(3)  Designatingthe  officials  who  are  to  be  respon- 
sible for  the  statements; 

(4)  Consulting  with  and  taking  account  of  the 
comments  of  appropriate  agencies,  and  the 
public,  whether  or  not  a  statement  is  pre- 
pared; and 

(5)  Meeting  the  requirements  of  Section  69-6.504 
(b)  (3)  for  providing  timely  public  infomiation 
on  plans  and  programs  with  environmental 
impact,  including  procedures  responsive  to 
Section  8  of  these  guidelines.  These  proce- 
dures should  be  consistent  with  the 
guidelines  contained  herein.  Each  agency 
should  file  a  copy  of  all  such  procedures  with 
the  Environmental  yualit\'  Council  (EyC) 
which  will  provide  advice  to  agencies  in  the 
preparation  of  their  procedures  and  guidance 
on  the  application  and  interpretation  of  the 
Council's  guidelines. 

In  addition,  it  is  suggested  that  each  agency  prepare 
a  flow  chart  outlining  its  EIS  procedure.  The  flow 
chart  should  include  all  points  of  review  and 
decision-making,  and  divisions  of  individual  respon- 
sibility. 

1     STATE   AGENCIES   INCLUDED 

Section  69-6504  (b)  (3)  applies  to  all  agencies  of  the 
State  government.  Each  agency  shall  comply  with 
the  requirements  unless  the  agency  demonstrates 
that  existing  law  applicable  to  its  operations  expressly 
prohibits  or  makes  compliance  impossible. 

5    ACTIONS  INCLUDED 

The  following  criteria  shall  be  employed  by  agencies 
in  deciding  whether  a  proposed  action  requires  the 
preparation  of  an  environmental  statement. 

a.    Actions  include,  but  are  not  limited  to: 

(1)  Recommendations  or  favorable  reports  relat- 
ing to  legislation,  including  that  lorappropna- 
tions.  The  reijuirement  for  followmg  the  Sec- 
tion 69-6504  (b)  (3)  procedure  as  elaborated 
in  these  guidelines  applies  to  both 

(a)    agency  recommendations  on  their  own 
proposals  for  legislation;  and 
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(b)  agency  reports  on  legislation  initiated 
elsewhere.  (In  the  latter  case  only  the 
agency  which  has  primarv  responsibilitv' 
for  the  subject  matter  involved  will  pre- 
pare an  environmental  impact  state- 
ment.) 

(2)  Projects,  programs,  and  continuing  activities: 
directly  undertaken  by  state  agencies;  sup- 
ported in  whole  or  in  part  through  state  funds 
or  iiuoK ing  a  state  lease,  peniiit,  license,  cer- 
tificate or  other  entitlement  lor  use, 

(3)  Policy,  regulations,  and  procedure  making. 


b.  The  statutory  clause  "major  actions  of  State  gov- 
eniment  significantly  affecting  the  quality  of  the 
human  environment"  shall  be  construed  by 
agencies  with  a  view  to  the  overall,  cumulative 
impact  of  the  action  proposed  (and  of  further 
actions  contemplated).  Such  actions  ma>  be 
localized  and  seemingly  insigniticant  in  their 
impact,  but  if  there  is  a  potential  that  the  environ- 
ment may  Ije  significantly  affected,  the  statement 
shall  be  prepared. 

In  considering  what  constitutes  major  action  sig- 
nificantly affecting  the  environment,  agencies 
should  iK-ar  in  mind  that  the  effect  of  many  State 
decisions  about  a  project  or  a  complex  of  projects 
can  be  individually  limited  but  cumulatively  con- 
siderable. Examples  are  when  one  or  more 
agencies  over  a  peninl  of  years  puts  into  a  project 
individually  minor  but  collectively  major 
resources,  or  when  several  government  agencies 
individually  make  dec-isions  about  partial  aspects 
of  a  major  action.  The  guiding  principle  is  that 
the  whole  can  Ik-  greater  than  the  sum  of  the 
parts.  The  lead  agency  shall  prepare  an  environ- 
mental impact  statement  if  it  is  toreseeable  that 
a  cumulatively  significant  impact  on  the  environ- 
ment will  arise  from  State  action.  "Lead  agency" 
refers  to  the  State  agency  which  has  primarv' 
authoritv  tor  committing  the  State  goNenimenf  to 
a  course  of  action  with  significant  environmental 
impact.  As  necessar>  ,  the  Environmental  (Quality 
Council  will  assist  in  resolving  (juestions  oi  lead 
agency  determination. 

c.  On  predictably  controversial  issues,  agencies 
\\\a\\  prepare  pre-draft  outlines  ol  environmental 
impact  statements.  These  outlines  shall  be  circu- 
lated in  a  timely  fashion  to  selected  public 
agencies,  to  selected  private  groups  and  individu- 
als, and  to  private  groups  and  individuals  whose 
interests  will  be  significantK  affected  b\  the 
proposed  action,  for  revit-w  and  comment. 
.\gencies  shall  give  careful  consideration  to  the 
comments  and  suggestions  elicited  by  this  pro- 
cess when  they  prepare  their  draft  environmental 
impact  statement. 

>» 

d.  When  an  agency  responsible  for  the  issuance  of 
a  state  lease,  pennit,  license,  certificate,  or  other 
entitlement  for  use,  should  Ix'  able  to  foresee  that 
the  issuance  of  a  large  niimlH*r  of  such  entitle- 
ments will,  cumulatively,  have  a  significant 
impact  utx>n  the  environment,  an  environmental 


impact  statement  shall  be  prepared.  Normal 
agency  procedures,  as  delineated  in  Section  3 
above,  shall  be  used  in  the  preparation  of  such 
an  impact  statement.  Information  supplied  by 
applicants  for  these  entitlements  may  Ix-  used  or 
considered  in  the  preparation  of  an  impart  state- 
ment, but  such  information  ma\'  not  be  submitted 
by  itself  in  place  of  an  impact  statement. 

e.  Section  69-6504  of  the  MEP.\  indicates  the  broad 
range  of  aspects  ol  the  ensironment  to  be  sur- 
veyed in  any  assessment  ol  significant  effect. 

The  MEPA  also  indicates  that  adverse  significant 
effects  include  those  that  degrade  the  qualitv  of 
the  envirtmment,  and  curtail  the  range  of  iK-nefi- 
cial  uses  of  the  environment,  and  serve  short- 
term,  to  the  disadsantage  of  long-term,  environ- 
mental goals.  Significant  effects  can  also  include 
actions  which  may  have  both  beneficial  and  detri- 
mental effects,  even  if,  on  balance,  the  agency 
believes  that  the  eflect  will  l)e  l>eneficial.  Signifi- 
cant adverse  effects  on  the  qualit>'  of  the  human 
environment  include  both  those  that  directly 
affect  human  beings  and  those  that  indirectly 
affect  human  beings  through  adverse  effec-ts  on 
thr  i-ii\  irniiiniMit 

CONTENT  OF  ENVIRONMENTAL 
STATEMENT 

a.     1  he  IdHosvimi;  i)oints  are  to  l)e  co\ere<l: 

(1)  .\  description  of  the  proposed  action  includ- 
ing information  and  technical  data  adequate 
to  permit  a  careful  asisessment  of  environmen- 
tal impact  by  commenting  agencies  and  the 
public. 

(2)  The  probable  impact  of  the  proposed  action 
on  the  environment,  including  impact  on 
ecological  systems.  Both  primarv'  and  secon- 
dan.'  significant  consequences  for  the  environ- 
ment shall  be  included.  .\  primary  impact  is 
one  which  generalK  results  from  a  project 
input,  a  secondary  impact  is  one  which  gener- 
ally results  from  a  project  output.  Primary 
impacts  are  usually  more  susceptible  to 
measurement  and  analysis  by  an  agency  prop- 
osing an  action  because  the  pnmar>  impacts 
are  more  immediatelv  related  to  an  agency's 
area  of  responsibilit>  and  expertise.  Secon- 
dar>-  impacts,  on  the  other  hand,  usually 
require  analyses  by  a  number  of  agencies 
because  they  are  not  within  any  single  agen- 
cy's area  of  responsibility  or  expertise. 

(3)  Any  probable  adverse  environmental  effects 
which  cannot  be  avoided,  should  the  proposal 
l>e  implemented. 

(4)  .Alternatives  to  the  proposed  action. 
Section  69-6.504  (b)  (3)  requires  the  responsi- 
ble agency  to  "study  develop,  and  describe 
appropriate  alternatives  to  recommend 
courses  of  action  in  any  proposal  which 
involves  unresolved  conflicts  concerning 
alternative  uses  of  available  resources."  .A 
rigorous  exploration  and  objective  evaluation 
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uf  iiltf  niativt?  HL-tioiis  (incliuliiiK  "•>  uc-tion  at 
all)  that  iniKlit  avoid  soiiu-  iir  all  ol  the  advepif 
riiMri>ilincti(al  ctlfits  isosfiitial.  In  ailditioii, 
flu-rr  nIiciuUI  !><•  an  (-(iiialK  rijjorons  lonsideni- 
tuiii  til  altcniati\cN  <>iK-n  to  other  atitliorities. 
SuiTicifht  anal>'!>is  ul  micIi  alternatives  and 
their  I'osts  anil  impact  on  the  enviruntnent 
shonid  ai'c'onipan)  the  proposed  action 
tlironKh  the  av;enc>  review  priKess  ni  order 
not  to  loreclose  prematurely  options  which 
might  have  less  detrimentid  efl'ttts. 

(5)  The  relationship  between  local  short-lenn 
uses  uf  man's  eii\  ironineiit  and  the  mainte- 
nance ami  enhancement  ot  lotiK-tenii  efiects 
from  the  perspective  that  each  Keiieration  is 
trustee  of  the  environment  for  succeeding 
generations. 

(6)  Any  irreversible  and  irretrievahle  commit- 
ments ol  natural  and  economic  resources 
which  would  he  involved  in  the  proposed 
action  should  it  be  implemented.  This 
requires  the  agency  to  identify  the  extent  to 
which  the  action  curtails  the  range  of  alterna- 
tive and  beneficial  uses  of  the  environment. 

(7)\  discussion  of  problems  and  objections 
raised  by  other  agencies  and  by  private  organi- 
zations and  individuals  in  the  review  process 
and  the  disposition  ol  the  issues  involved. 
This  section  may  be  submitted  separately 
from  the  draft. 

(8)  Insofar  as  it  is  practicable,  a  balancing  of  the 
economic  benefits  to  be  derived  from  a  prop- 
osal with  en\ironmental  costs. 

(9)  A  listing  of  all  agency  personnel  having  chief 
responsibility  for  the  preparation  of  the 
statement;  a  brief  account  of  the  formal  educa- 
tion, training,  and  professional  e.vperience  of 
such  personnel;  and  a  description  of  the 
souaes  of  data,  research  or  field  investigation 
on  which  the  statement  and  its  conclusions 
are  based. 

b.  Each  environmental  statement  shall  be  prepared 
in  accordance  with  the  precept  in  Section  69-6504 
(b)(  1)  that  all  agencies  "utilize  a  systematic,  inter- 
disciplinary approach  which  will  insure  the  inte- 
grated use  of  the  natural  and  social  sciences  and 
the  environmental  design  arts  in  planning  and 
decision  making  which  may  have  an  impact  on 
man's  environment." 

c.  Where  an  agency  follows  a  practice  of  declining 
to  favor  an  alternative  until  public  hearings  have 
Ijeen  held  on  a  proposed  action,  a  draft  environ- 
mental statement  masbe  prepared  anti  circulated, 
indicating  that  two  or  more  alternatives  are  under 
consideration.  Of  necessity,  this  commits  the 
agency  to  the  preparation  and  circulation  of  a 
statement  indicating  its  choice  of  a  final  alterna- 
tive. 

d.  Agencies  which  are  required  to  submit  state- 
ments under  Section  102  (2)  (c)  of  the  National 
En\'iron!nental   Policy  .\ct  may,  with  E(,)C- 


approval,  substitute  copies  of  that  statement  in 
lieu  ol  the  Section  69-6504  (b)  (3)  retpiirement 
of  the  Mlil'A. 

e.    .\ppendix    I    prescribes   the  lorm  ol  the  dralt 
environ  mental  statement. 


7  STATE  AGENCIES  TO  BE  CONSULTED  IN 
CONNECTION  WITH  PREPARATION  OF 
ENVIRONMENTAL  IMPACT  STATEMENTS. 

.\  stale  .iLliMKA  I.  iiiiM<it-iiii;;  ,ili  .utloii  ii'<|iiiriiiK  all 
environmental  statement  for  which  it  tiikes  primary 
responsibility  shall  consult  with  and  obtain  the  com- 
ment on  the  environmental  impact  of  the  action  of 
state  agencies  or  institutions  with  jurisdiction  by  law 
or  special  exjjertise  with  respect  to  any  environmen- 
tal impact  involved. 

In  addition,  any  state  agency  responsible  for  a  draft 
environmental  statement  may  seek  comment  from 
appropriate  federal  and  local  agencies,  from  private 
individuals,  organizations  and  institutions,  and  in 
particular  from  private  parties  whose  interests  are 
likely  to  be  significantly  affected  by  the  proposed 
action. 

Agencies  seeking  comment  shall  determine  which 
one  or  more  of  the  agencies  or  institutions  are  approp- 
riate to  consult  on  the  basis  of  the  areas  of  exp>ertise. 
It  is  recommended  that  these  agencies  and  institu- 
tions establish  contact  points  for  providing  comments 
on  the  environmental  statements  and  that  depart- 
ments from  which  comment  is  solicited  coordinate 
and  consolidate  the  comments  of  their  component 
entities.  It  is  further  recommended  that  each  agency 
establish  a  "fund  file"  of  expertise  available  from 
the  public  and  private  sectors.  The  requirement  in 
Section  69-6504  (b)  (3)  to  obtain  comment  from  state 
agencies  ha\ing  jurisdiction  or  special  expertise  is 
in  addition  to  any  specific  statutory  obligation  of  any 
state  agency  to  coordinate  or  consult  with  any  other 
agency.  .Agencies  seeking  comment  shall  establish 
time  limits  of  not  less  than  thirty  (30)  days  for  reply, 
after  which  it  ma>'  be  presumed,  unless  the  agency 
consulted  requires  a  specified  extension  of  time,  that 
the  agency  consulted  has  no  comment  to  make. 
.\gencies  seeking  comment  should  endeavor  to  com- 
ply with  requests  for  extensions  of  time  up  to  fifteen 
(15)  days.  Failure  of  EyC  to  publicly  comment  on 
any  agency's  environmental  statement  does  not  imply 
tacit  approval  of  that  agency  action. 

H     USE  OF  STATEMENTS  IN  AGENCY  REVIEW 
PROCESSES:  DISTRIBUTION  TO 
ENVIRONMENTAL  QUALITY  COUNCIL: 
AVAILABILITY  TO  PUBLIC. 

a.  Agencies  will  need  to  identify  at  what  state  or 
stages  of  a  series  of  actions  rehiting  to  a  particular 
matter  the  environmental  statement  priK-edures 
of  these  guidelines  will  Ix*  applietl.  It  will  often 
be  iiecessar>'  to  use  the  prtvednres  both  in  the 
development  of  a  st.ite  program  and  in  the  review 
of  proposed  projects  within  the  iirogr.im.  The 
principle  to  be  applied  is  to  obtain  views  of  other 
agencies  anil  the  public  at  the  earliest  feasible 
time  ill  the  discussion  and  development  of  prog- 
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ram  and  project  prop>osaIs.  Care  should  be  taken 
to  avoid  duplication  but  when  action  is  consi- 
dered which  differs  significantly  from  other 
actions  already  reviewed  pursuant  to  Section  69- 
6504  (b)(3)  of  the  VIEPA.  an  environmental  state- 
ment shall  be  provided. 


h.  Two  (2)  copies  of  draft  environmental  statements, 
and  two  (2)  copies  of  the  final  text  of  environmen- 
tal statements  (if  prepared)  together  with  all  com- 
ments received  thereon  by  the  responsible 
agency  from  all  other  agencies  and  from  private 
organizations  and  individuals,  shall  be  supplied 
to  the  office  of  the  Executive  Director  of  the 
Environmental  Quality  Council.  It  is  important 
that  draft  envirornnental  statements  be  prepared 
and  circulated  for  comment  and  furnished  to  the 
Environmental  Quality  Council,  the  Governor, 
and  the  public  at  the  earliest  possible  point  in 
the  agency  review  process  in  order  to  permit 
meaningful  consideration  of  the  environmental 
issues  before  an  action  is  taken.  It  is  not  the  intent 
of  the  MEP.\  that  the  environmental  statement 
be  written  to  justify  decisions  alreatly  made.  No 
administrative  action  subject  to  Section  69-6504 
(b)  (3)  shall  be  taken  sooner  than  sixty  (60)  days 
after  a  draft  environmental  statement  has  been 
circulated  for  comment,  furnished  to  the  Council 
and  except  where  atlvance  public  disclosure  will 
result  in  significantly  increaseil  costs  of  procure- 
ment to  the  government,  made  available  to  the 
public  pursuant  to  these  guidelines.  If  the 
originating  agency  has  a  full  and  good  faith  con- 
sideration of  the  environment  in  its  plans,  and 
if  this  is  reflected  in  favorable  comments  from 
review  agencies  and  the  public,  the  draft  state- 
ment may  be  considereil  as  satisfying  the  require- 
ment of  MEP.\  for  a  detailed  statement.  .Agencies 
satisfying  the  reciuirement  of  MEP.\  with  the  draft 
statement  must  submit  two  (2)  copies  ot  all  com- 
ments received  thereon  together  with  formal 
notification  of  the  final  decision  on  the  proposed 
action.  .Agencies  must  funiish  the  same  informa- 
tion (final  decision  and  all  comments  on  draft) 
to  all  commenting  entities,  whether  public  or 
private,  as  a  logical  tennination  to  the  process. 
In  cases  where  the  final  environmental  statement 
is  re<iuired  atlministrative  action  shall  not  be 
taken  sooner  than  thirty  (.30)  days  after  the  final 
text  has  been  made  available  to  the  Council  and 
the  public.  If  the  final  text  of  an  environmental 
statement  is  filed  within  sixt>  (60)  il.is  s  after  a 
draft  st.iteiucnt  h.is  been  circulated  for  com- 
ment, fiinnshetl  to  the  Council  and  made  public 
pursuant  to  this  section  of  these  guidelines,  the 
thirty  (30)  day  period  and  sixty  (60)  day  period 
^lav  nm  concurrentiv  to  the  extent  that  thev  over- 
lap. 


c.  With  respect  to  recommendations  or  rejHirts  on 
proposals  for  legislation  to  which  Section  69-6,504 
(b)  (3)  applies,  a  draft  envinmmental  statement 
may  be  funiisheil  to  the  appn>pnate  legislative 
committee  and  m.ule  a\  .lilable  to  the  public  i>end- 
ing  tniiismittal  of  the  comments  .is  receiveil  and 
the  final  text,  if  required. 


d.  All  agencies  shall  make  available  to  the  public 
all  the  reports,  studies,  and  other  documents  that 
may  and  should  underlie  the  draft  and  final 
impact  statements  and  comments. 

e.  Where  emergency  circumstances  make  it  neces- 
sao'  to  take  an  action  with  significant  environ- 
mental impact  without  observing  the  provisions 
of  these  guidelines  concerning  minimum  periods 
for  agency  re\iew  and  advance  availability  of 
environmental  statements,  the  agenc\  proposing 
to  take  the  action  shall  consult  with  the  EQC 
about  alternative  arrangements.  Similarly,  where 
there  are  over-ri<ling  considerations  of  expense 
to  the  state  or  impaired  program  effectiveness, 
the  responsible  agenc\  shall  consult  with  the 
Eye  concerning  appropriate  nKxlifications  ol  the 
minimum  period. 

f.  In  accord  with  the  MEP.\,  agencies  have  aji  afTir- 
mative  responsibility  to  develop  procedures  to 
insure  the  fullest  practicable  provision  of  timely 
public  infonnation  and  understanding  of  agency 
plans  and  programs  with  environmental  impact 
in  order  to  obtain  the  view  of  interested  and  signi- 
ficantly affected  parties. 

These  procedures  shall  include,  whenever 
appropriate,  provision  for  public  hearings,  and 
shall  provide  the  public  with  relevant  infonnation 
including  infonnation  on  alternative  courses  of 
action.  .Agencies  which  hold  hearings  on  proposed 
administrative  actions  or  legislation  shall  make 
the  draft  emironmental  statement  available  to  the 
public  at  least  thirty  (30)  days  prior  to  the  time 
of  the  relevant  hearings.  Hearings  shall  l>e  pre- 
cede<l  b>'  .idequate  public  notice  and  infonnation 
to  identif>  the  issues  and  to  obtain  the  comments 
provided  for  in  the  guidelines  and  should  in  all 
ways  conform  to  those  procedures  outlined  in  the 
Montana  .Administrative  Procedure  Act,  where 
applicable.  R.C.M.  1947,  82-4201.  et  seq. 

g.  The  agency  which  prepared  the  enxironmental 
statement  is  responsible  for  making  the  statement 
and  the  comments  received  available  to  the  pul>- 
lic,  including  inter-agency  memoranda  when 
such  memoranda  transmit  comments  of  agencies 
upon  the  environmental  impact  of  proposed 
actions  subject  to  Section  69-6504  (b)  (3). 

h.  Agency  paxedures  prepared  pnrsiumt  to  Section 
3  of  these  guidelines  shall  implement  these  pul> 
lie  infonn.ition  retjuin-inents  anti  shall  include 
arrangements  for  availability  of  environmental 
statements  and  comments  at  the  head  and  other 
appropriate  offices  of  the  responsible  agency. 

9  APPLICATION  OF  SECTIONS  69-6504  (b)  (3) 
PROCEDURE  TO  EXISTING  PROJECTS  AND 
PROGRAMS. 

The  Section  69-6504  (b)  (3)  procedure  shall  be 
applied  to  major  state  actions  having  a  significant 
effect  on  the  envimnment  even  though  they  arise 
fn)m  projects  or  pnignims  initiated  pnor  to  enactment 
of  the  MEPA  on  Maivh  9.  1971  When*  .m  agency 
demonstrates  that  it  is  not  pr,»cticable  to  reassess  the 
basic  course  of  action,  it  is  still  important  that  further 
incremental  major  actions  be  shaped  so  as  to 
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iiuiiiiiu/e  advtTM-  fnvironiiu-ntal  cinisfciufiiccs.  It 
is  iiljio  iinportaiil  in  liirtluT  action  that  actount  Ik- 
takiMi  of  rnvironiniMital  conM-quoncfs  not  fully 
fvaliial«'(l   It  flu-  oiitM-l  o(  tlit-  projftt  or  proKranj. 

1(1     SUPPLEMENTARY  GUIDELINES, 
EVALUATION  OF  PROCEDURES. 

rlusf  n-visfil  miulfliiUN  ri-tl»ct  tlu-  i-xpt-rieiiLi-  of 
IH-rliiu-iit  Statf  a«fiuif>  ami  tin-  VA,)C.  Mil)st-(iuent 
totlit-tiiiu- tlu-  intt-rini  v;niiUliiK-N  wrrc  ismki!  almost 
a  vt-ar  ano  It  is  lii-licvt-d  that  this  fxpfni-iic-i-  has 
made  thi-  niiuU-liiu.-s  mure  helpful  and  comprehen- 
sive. .\s  more  experieiic  is  K'tined,  aiul  as  more  com- 
ments are  received,  these  );>i>dfl''>t''*  will,  from  time 
to  time,  he  further  revised. 

Agencies  are  encouraged  to  conduct  an  ongoing 
assessment  of  their  e.xperience  in  the  implementation 
of  the  Section  69-6.504  (1>)  (c)  provisions  of  the  MEPA 
and  in  confonning  with  these  guidelines.  The  EQC 
will  welcome  comments  on  these  areas  at  any  time, 
hut  it  would  especially  like  to  ha\e  such  comments 
by  December  31,  1972.  Such  comments  should 
include  an  identification  of  the  problem  areas  and 
suggestions  for  revision  or  clarification  of  these 
guidelines  to  achieve  elTectise  coordination  of  \iews 
on  the  en\ironmental  factors  (and  alternatives, 
wherever  appropriate)  of  proposed  actions  without 
imposing  unproductive  administrative  procedures. 

APPENDIX   I   OF  GUIDELINES 

The  environmental  statement  submitted  to  the  Environ- 
mental Quality  Council  should  cover  the  following  items: 

(Check     one)      (     )  Draft 

(     )  Final  Environmental  Statement 

Name  of  resp<insible  state  agency  (with  name  of  operat- 
ing division  where  appropriate.) 


1.  Name  of  action  (Check  one) 
(     )  Administrative  Action 

(     )   Legislative  Action 

2.  Description  of  action  indicating  what  geograpliiL 
area  or  political  sulxlivision  is  particularly  aflec-ted. 

3.  Environmental  impact  and  adverse  environmental 
eflfects. 

4.  List  alternatives  considered. 

.5.  The  relationship  between  l(K-al  short-term  uses  of 
man's  environment  and  the  maintenance  and 
enhancement  of  long-tenn  prmluctivity. 

6.  Any  irreversible  and  irretrievable  commitments  of 
resources. 

7.  (a)  (For  draft  statements)    List  all  agencies  from 

which  comments  have 
been  requested. 

(b)  (For  final  statements)  List  all  agencies  and 
sources  from  which 
written  comments 
have  been  received. 

8.  Date  draft  statement  and  final  statement  was  made 
available  to  the  Governor,  the  Environmental 
Quality'  Council,  and  public. 

Draft  environmental  statements  should  be  concise,  but 
in  sufficient  detail  to  allow  a  reviewer  with  appropriate 
expertise  to  grasp  the  essence  of  the  action  and  comment 
intelligently. 

In  cases  where  final  environmental  statements  are  pre- 
pared, this  format  should  be  followed  considering  in  detail 
the  points  covered  in  Section  6  of  these  guidelines. 
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APPENDIX   E 

Documents  Submitted  In  Compliance  with  MEPA* 


L««d 
Agency 

Environmental 
Impact  Statamanta 

Nagatlva 
Daclarationa** 

Aeronautics 
Commission 

3 

Department  of 
Fish  and  Game 

19 

3 

Department  of 
He.iltli  and  Environ- 
mental Sciences 

23 

Department  of 
Highways 

11 

45 

Department  of 
Natural  Resources 
and  Conser\ati()n 

3*** 

1 

Department  of 
State  Liinds 

5 

Montana  State 
University' 

3 

IWcrivccI  brforr  June  M).  1972 

A  writtrn  document  in  support  of  a  ilrtrnninalion  tKat.  %hoiild  the  proposed  »c1ion  tie  tAen.  the  Anticipated 
effect*  upon  the  human  envirnnment  will  not  he  tiKnlfiCAnt- 

Include«adraft  «tiitrmrnt  %ent  directly  from  South  DAoUSi-hoolof  Minr«  rrK«rHinK  a  weather  modlfWation 
pmject  affectuiR  Hichland  mnd  Wibaux  counltei  under  permit  from  DepArtment  of  NaturmJ  ReK>uire« 
and  Con«erv«tton. 
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APPENDIX   F 


Environmental  Quality  Council 
Position  Paper 


Introduction 

rtir  MonUiia  F.nvirDiiinrnUl  Policy  Art,  ciuiclt-<l  l>>  tlir  1«71  IcKitlulivr 
A^M•ml^l>.  lK-«.uiir  rll«lnr  ni.  \lanli  «.  1071,  whni  it  wiu  niitncd  by 
llir  itt»\rnit»r. 

A  thirlFc-n-mFmber  Environinriitul  «.)ualilv  Ciuiiicil  »u»  created  liy  the 

:,:■ 1- I-    -.1 1.l,.l....l    ,„.l  miiiiitiiin  ttii  overview  of 

t'  .lit  enviruiiinentjtl  cuii%equ> 

loui  repreNcntutives,  four 

I ,  ,,,,,,,,,,.  .,..,   „ ,  ..:..iive,  iiaiiuniioftheleKi'lii- 

ture.  Willi  pulilic  participation  and  eieciitive  liaison. 

AiiionK  Its  duties,  the  council  lim  »  re»pon»iliility  "to  enricli  the  uiider- 
itandinx  of  ecological  systems,"  and  to  moke  available  "udvice  and  infor- 


iiialioii  useful  In  reslorlnit,  injlntaliiuiK,  and  enhancinv  the  rjiulits  of  ihr 
envlriininent"  In  order  to  "create  jiid  iiiuiiitaiii  (.uiiditiuns  under  whiili 
iiiuti  unci  nature  can  co-exist  in  pniductur  liannony 

The  council  recoKnizes  that  the  ultimate  responsibility  for  maliiteiiani  r 
and  eiiliancement  of  envinininental  quality  rests  with  an  informed  publu 
To  this  end,  the  council  intends  to  issue,  from  time  to  time,  statements 
on  ens  ironmenlal  matters  which  elucidate  the  philosophy  uoderlyinii  tlw 
Montana  Ensimnmental  Polic>  .Act. 


The  first  of  these  position  papers  proposes 
premise  for  Montana's  future  development. 


enviruiimental  ijualitv 


An  Environmental  Quality  Premise 
For  Montana 

"Montana  could  he  a  place  for  the  reohi'ntatianofcivilizdtion  in  the  United  States." -iiar.iidwiin 


Montana  has  perhaps  the  last  yreat  reserve  of  high- 
quahtv  living  space  left  in  the  United  States.  Endowed 
with  abundant  natural  resources,  this  may  be  our  most 
valuable  resource.  This  priceless  environmental  heritage 
remains  unblighted  to  a  degree  undreamed  of  elsewhere 
in  this  country'. 

Montana  still  possesses  a  quality  of  life  and  a  quality 
of  natural  living  space  which  will  be  forever  unattainable 
in  other  states  ravaged  b\  tlu-  dcstnutivc  (U-vdopment 
of  earlier  eras. 

Montana  yet  has  the  uiu<iuc  upportuiiitv  ot  arresting 
its  localized  environmental  cancer  and  restoring  the 
health  and  productivitv-  of  the  infected  areas.  Pollution 
has  not  yet  become  so  pervasive  in  our  state  as  to  irreversi- 
bly impair  the  life-supporting  natural  systems  which  sus- 
tain human  life  and  wildlife  alike. 

Health  is  the  capacity  for  self-renewal.  Montana  still 
retains  unimpaired  this  capacity  for  self-renewal  of  its 
natural  communities  of  plants  and  animals.  The  natural 
systems  of  air,  water,  and  soil  on  which  the\-  depend 
remain  essentially  intact. 

WTiile  the  living  ecosystems  of  the  state  still  maintain 
their  integrity,  we  can  elect  to  hannoniously  intermesh 
htmian  technology  with  the  systems  of  nature  in  a  sus- 
tained and  productive  coexistence.  Sustained  economic 


productivity  is  dependent  upon  maintained  environmen- 
tal integrity. 

People  and  corporations  are  going  to  discover  this  state. 
(.Quality  attracts  quality.  Our  efforts  to  maintain  environ- 
mental quality  will  assure  that  we  attnict  those  people 
and  conxjrations  who  will  add  inost  to  the  life  of  the  state. 

Mtmtanans  have  both  the  abilitv-  and  the  determination 
to  go  beyond  repair  and  restoration.  We  have  a  fleeting 
opportunity  to  enhance  the  livabilitv'  of  our  environment. 

We  are  now  aware,  as  earlier  generations  in  other  places 
were  unaware,  of  the  interdependent  links  between  a 
healthy  natural  environment  and  human  well-being. 

We  have  the  knowledge;  we  have  observed  the  pitfalls. 
We  must  accept  the  responsibility  as  trustees  of  the  envi- 
ronment to  assure  its  health  and  productivity  for  all  Montii- 
nans,  for  all  generations,  for  all  time. 

Montana  C.\N  be  a  place  for  the  reorientation  of  civiliza- 
tion in  the  United  States. 

The  effectiveness  of  the  Environmental  (,)uality  Council 
in  implementing  the  policy  of  Monf.iiia  En\  inminental 
Policv  .\ct  can  be  a  decisive  factor  in  shaping  a  quality 
environment  which  is  the  essential  premise  for  realizing 
this  reorientation. 
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APPENDIX   G 


Resolution  on  Coal  and  Water  Development 
Adopted  by  Environmental  Quality  Council,  April  7,  1972 


The  Environmental  (,)uality  Council  hereby  tiikes  note 
of  the  lack  of  comprehensive  planninj;  for  the  future  well- 
bein^ot  Montana  citizens  in  the  sur^eoi  industrial  interest 
in  ilevelopment  of  Montana's  coal  and  water  resources. 
In  recognition  of  this  situation,  the  Envirornner)tal  (Quality 
Conncil  uriies  Ciovemor  Forrest  M.  Atulerson  to  appoint 
and  convene  at  an  early  date  an  interagency  task  force 
on  coal  ilevelopment  to  Kuide  and  ilirect  comprehensive 
planning  incorporating  consideration  of  the  social, 
economic,  and  environmental  well-beinK  of  Montana 
people  in  present  and  future  fenerations.  To  be  com- 
prehensive such  plamiinK  must  include  provisions  ford) 
iiulustrial  systems,  (2)  a^ncuitura!  s>  stems.  (.3)  residential 
systems,  (4)  commercial  systems,  (5)  eilucational  systems, 
(6)  park  and  recreation  systems,  (7)  a  system  of  cultural 
amenities,  (8)  a  communication  system,  (9)  transportation 
systems,  and  finally,  (10)  a  political  system. 

The  Environmental  (^ualit>'  Coimcil  recommends  that 
at  least  the  following  offices  and  agencies  be  appointed 
tofhe  task  force:  Coventor's  Office,  Department  of  Natural 
Resources  and  Consersation,  Department  of  Health  and 
Environmental  Sciences,  Department  of  State  Lands, 


Department  of  Planning  and  Economic  Development, 
Department  of  Fish  and  Game,  Department  of  Highways, 
Bureau  of  Mines  and  Ceology.  Department  of  Revenue, 
Department  of  Public  Instruction.  University  System, 
.\Kricultural  Experiment  Station,  Legislatixe  Council,  and 
Em  ironmental  (Quality  Council. 

The  council  recommends  inclusion  of  representatives 
from  federal  counterpart  agencies  and  industrv'  as  well 
as  the  fonnation  of  a  citizen  advisorv'  council  comprised 
of  representatives  of  citizen  organizations  and  associa- 
tions. 

In  recognition  of  the  key  role  of  Montana  water  in 
impending  coal  development,  the  council  recommends 
that  the  Department  of  .Natural  Resoua-es  and  Conserva- 
tion be  appointed  the  coordinating  agency  for  the  task 
force. 

(Copies  of  this  resolution  were  distributed  to  the  gover- 
nor, state  agencies  named  herein,  and  the  Montana  Cong- 
ressional delegation.) 


APPENDIX    H 

Environmental  Quality  Council 
Program  Cost  Summary 

July  1,  1971  -June  30,  1972 

Salaries  27,1.35.63 

Other  Compen.sation  2,301. 1 1 

Employcf  RenePits  2,677.26 

Contracted  Services  2,380.24 

Supplies  1,082.22 

PostaKf  &  Telephone  819.02 

Travel  5,169.56 

Repair  &  Maintenance  13. .50 

Other  KxjHMise  642.64 

Eiiuipinent  2,292.91 


Total  —  General  F'und 

Grants;    EniernencN  Eniplovnient  .\ct  (EE.\) 

Octol)er  18.  1971  -  June  30,  1972 
Salaries  5,916.13 

Employee  Benefits  705.28 


S32. 114.00 


12,400.09 
S44,5 14.09 


6,621.41 
$51,135.50 
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AUTHOR  CREDITS 

Many  sectioiiNot  the  First  Anmi.il  liri 
it>'  Council  Reixjrt  do  not  incl>i<lf 

members  who  authored  them.  Althm., 

the>e  sections  represent  a  cooperative  contnhution  on 
the  part  of  several  members,  credit  should  be  given 
to  the  following  authors  for  primary-  effort  and  time: 

Chapter  II  (entire):  Fletcher  E.  New  by.  L<iren  L.  Bahls. 
liiomas  J.  Gill,  William  D.  Tomlinson. 

Chapter  III:  T/w  1971  lAfiislature:  Sexv  Envinmmrntal 
l.aii  (irul  Its  lnti)lvtnenliitUm  and  Citizen  Kih'riy. 
Kuk  Appleuate. 

Chapter  IV:  K,K  OtHTatiom,  Fletcher  E.  Newby. 
J.imrs  <:  \l.irtiii  "i t, It c  .\g,ency  Programs  and 
At  (II  itu\.  Hiik  Applt  v:.it«-. 

Chapter  V  (entire):  Fletcher  E.  Newby,  Rick 
Xppltjjate.  J.imes  C   Martin. 


